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Abstract

Introduction. Crimean—Congo hemorrhagic fever (CCHF) remains a high-fatality tick-
borne zoonosis with expanding endemicity in Kazakhstan, driven by climate-related shifts in
Hyalomma tick distribution and animal movement; therefore, rapid laboratory confirmation is
critical, and this study evaluates a newly developed real-time reverse transcription polymerase
chain reaction (RT-PCR) primer—probe set for sensitive and specific detection of CCHF virus RNA
in biological samples.

Aim. To develop, optimize, and evaluate the diagnostic performance of a primer—probe
system for the detection of CCHF virus RNA using real-time reverse transcription polymerase
chain reaction (RT-PCR).

Materials and Methods. Based on the nucleotide sequences of CCHF virus available in the
GenBank database and using the Gen Runner software, primers and a probe were designed to flank
a highly conserved 138 bp region within the 5" untranslated region (UTR) of the viral S-segment.
The limit of detection (LOD) was determined using tenfold serial dilutions of plasmid DNA
containing the target fragment, ranging from 10° to 10° copies per reaction. The amplification
efficiency was 98.6% (R? = 0.998), and the coefficient of variation between replicates did not
exceed 3.5%, indicating high reproducibility of the method. Specificity was assessed using RNA
samples from non-target viruses (acute respiratory viral infections and tick-borne encephalitis
virus) and field material (118 tick specimens and clinical samples from two patients). The results
were compared with the commercial test kit “AmpliSens® CCHFV-FL”, demonstrating a k = 1.0
level of agreement (complete concordance).

Results. The developed system exhibited a high sensitivity, with a detection limit ranging
from 100 pg to 10 fg, corresponding to 10°~10* copies per reaction. No cross-reactivity with non-
target viruses was observed. Field sample testing detected CCHFV RNA in two pools of Hyalomma
scupense ticks from the Kyzylorda region and in two clinical samples from patients in the Zhambyl
region.
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Conclusion. The proposed primer—probe system demonstrates high sensitivity, specificity,
and reproducibility, confirming its potential use in the development of a domestic diagnostic test
kit and for monitoring CCHF virus circulation in natural foci across Kazakhstan.

Key words: virus, Crimean—Congo hemorrhagic fever, RT-PCR, diagnostics, primers, probe,
sensitivity, specificity, ticks.

Introduction. Crimean—Congo hemorrhagic fever (CCHF) is classified by the World Health
Organization (WHO) among the priority diseases that require urgent research and development
attention during public health emergencies (WHO, 2020) [1]. CCHF is a severe natural focal
zoonotic infection caused by the Crimean—Congo hemorrhagic fever virus (CCHFV), a member of
the family Nairoviridae, genus Orthonairovirus. The disease is endemic in 37 countries across
Europe, Asia, Africa, and the Indian subcontinent.

Over the past two decades, the highest incidence rates have been recorded in the Russian
Federation, Turkey, and Iran, where between 50 and 1000 human cases are reported annually.
Although CCHEF is considered relatively rare, its clinical course is often severe, with a case fatality
rate ranging from 5% to 40%, and exceeding 50% in certain outbreaks. There is currently no
specific antiviral treatment or standardized therapeutic protocol available [2].

Globally, between 10,000 and 15,000 cases of CCHF are reported each year. However, the
actual number is likely underestimated, as up to 88% of infections may be subclinical and remain
undiagnosed. Limited laboratory diagnostic capacity in several endemic regions further contributes
to underreporting.

Since its first description in 1944, the global epidemiology of CCHF has been largely defined
by epidemic occurrences in Asia and Southeastern Europe [3].

In Asia, the increasing incidence observed over the past eight years has been linked to
outbreaks in the Middle East (Turkey, Iraq, Iran, and Afghanistan) - the countries of the Caspian
region. The epidemic dynamics in Kazakhstan correlate with the spread of infection in this part of
Asia, showing a steady upward trend in CCHF incidence. In 2023, a notable increase in cases was
recorded [4].

One of the key contributing factors to this expansion is global climate change. According to
the World Meteorological Organization (WMO), 2023 was the warmest year on record, with a
global surface temperature anomaly of +1.45 °C (£0.12 °C) above pre-industrial levels [5].

The past decade was also the warmest in modern history (UN, 2024). Climate warming has
lengthened the tick activity season and caused it to begin earlier. For example, Lisovsky and
Malysheva (2025) reported that in the Kursk region of the Russian Federation, the spring activity
peak of Dermacentor reticulatus ticks shifted from May to March due to rising temperatures [6].

CCHFV is transmitted by multiple species of hard ticks (family Ixodidae), with members of
the genus Hyalomma serving as the most efficient vectors. In recent years, an increase in
Hyalomma tick populations has been observed on domestic and wild animals, along with the
expansion of their geographic range and, consequently, the area of virus circulation [7].

Among these species, Hyalomma asiaticum is the most widespread in Kazakhstan, inhabiting
desert and semi-desert zones of West Kazakhstan, Atyrau, Mangystau, Aktobe, Ulytau, Kyzylorda,
Turkestan, Zhambyl, and Almaty regions (Figure 1) [8].
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Figure 1. Habitat range of Hyalomma asiaticum in desert and semi-desert zones
of Kazakhstan [9]. Map adapted from Bas agrarlyq saity,
https://eldala.kz/novosti/kazahstan/12539-opublikovana-administrativnaya-karta-kazahstana-s-
uchetom-novyh-oblastey.

In Kazakhstan, human infection with CCHFV primarily occurs through tick bites [10].
According to Aimakhanov B.K. et al. (2022), the infection rate of ticks with CCHFV ranged from
2.6% to 5.3% during 2009-2018 [11]. Although currently only three regions of Kazakhstan are
officially recognized as endemic (Turkestan, Kyzylorda, and Zhambyl) [12], serological
monitoring of livestock conducted in 2022-2023 demonstrated a broader distribution of the virus
(Figure 2).

Cattle with specific antibodies were identified in six regions (Atyrau, Kyzylorda, Zhambyl,
Turkestan, Almaty, and West Kazakhstan) out of 15 examined. Seropositive sheep were detected
in five regions (West Kazakhstan, Turkestan, Zhambyl, Kyzylorda, and North Kazakhstan). The
percentage of exposed sheep increased in 2023, when virus circulation was also confirmed in North
Kazakhstan region for the first time (Figure 2) [13].


https://eldala.kz/novosti/kazahstan/12539-opublikovana-administrativnaya-karta-kazahstana-s-uchetom-novyh-oblastey
https://eldala.kz/novosti/kazahstan/12539-opublikovana-administrativnaya-karta-kazahstana-s-uchetom-novyh-oblastey
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Figure 2. Results of livestock seroprevalence surveys for CCHFV in Kazakhstan, 2022-2023 [8].
Map adapted from Bas agrarlyq saity, https://eldala.kz/novosti/kazahstan/12539-opublikovana-
administrativnaya-karta-kazahstana-s-uchetom-novyh-oblastey.

These findings correspond to epidemiological data showing a 1.5-fold increase in CCHF
incidence in Kazakhstan in 2023. According to these researchers, two endemic zones have now
formed in the country:

Southern endemic zone — Kyzylorda, Turkestan, Zhambyl, and Almaty regions;

Western endemic zone — West Kazakhstan and Atyrau regions [14].

Historical monitoring in the 1980s also confirmed the presence of CCHFV in several western
regions. Serological evidence of virus circulation was found in Atyrau, West Kazakhstan,
Mangystau, and Aktobe regions [9]. Moreover, positive PCR results have been obtained from ticks
collected in the Karaganda region [15].

Given the impact of climate change, the expansion of tick habitats (especially Hyalomma
species), and the movement of wild and domestic animals, there is a substantial risk of virus spread
from endemic to previously unaffected regions. Continuous epidemiological and molecular
monitoring of ticks and livestock is therefore essential [16].

However, laboratory confirmation of CCHFV remains a challenge. Testing is limited to
specialized laboratories with biosafety level 3 or 4 (BSL-3/4) facilities [17].
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In clinical practice, immunological assays, particularly enzyme-linked immunosorbent assay
(ELISA), are commonly used to detect specific IgM and IgG antibodies in human and animal sera.
Yet, seroconversion in CCHF typically occurs no earlier than 5-7 days after symptom onset for
IgM and 2-3 weeks for IgG. In fatal cases, antibody levels may never reach detectable thresholds,
complicating early diagnosis and timely outbreak response.

In contrast, reverse transcription polymerase chain reaction (RT-PCR) is increasingly
recognized as the gold standard for detecting CCHFV RNA in both clinical and environmental
samples. The method enables early identification of infection and precise monitoring of virus
circulation. While target fragments of the M and L RNA segments have been used (e.g.,
AmpliSens® CCHFV-FL, OM-Screen-CCHF/Cu-RV) [18], most assay developers prefer to
amplify regions of the S segment, which is the most extensively characterized part of the genome
[19].

The aim of this study was to evaluate the sensitivity and specificity of a newly developed set
of primers and probe for the detection of CCHFV RNA by real-time reverse transcription PCR
(RT-PCR) in biological material [20].

Materials and Methods.

Ticks were collected in May—June 2024 from livestock in CCHF-endemic areas of the
Kyzylorda region, southern Kazakhstan (44°50'—45°20" N, 65°20'-65°40" E). Sampling was
conducted in accordance with veterinary and sanitary regulations, with permission from the
Karmakshy Forest and Wildlife Protection Institution. A total of 118 adult ticks were collected from
camels (Camelus dromedarius) and cattle (Bos taurus) [14]. Each tick was morphologically
identified to the species level using standard taxonomic keys under a stereomicroscope (Leica EZ4,
Germany). The dominant species included Hyalomma asiaticum (Schulze & Schlottke, 1929;
n=53), H. scupense (n=31), and H. anatolicum (n=34). Representative specimens were confirmed
by DNA barcoding (COI gene, 710 bp fragment) [21].

Ticks were pooled by species (up to five individuals per pool) according to collection site
and host. Each pool was placed in a sterile 2 mL Eppendorf tube containing 1 mL phosphate-
buffered saline (PBS, pH 7.4) supplemented with 1% penicillin-streptomycin. Samples were
transported on dry ice to the laboratory and stored at —80°C until RNA extraction [22].

Total RNA was extracted using the QIAamp Viral RNA Mini Kit (Qiagen, Germany)
following the manufacturer’s instructions, with slight modifications for arthropod homogenates.
Ticks were homogenized mechanically using sterile stainless-steel beads in a TissueLyser II
(Qiagen) at 25 Hz for 2 minutes. After centrifugation (12,000 x g, 2 min), 140 puL of supernatant
was processed for RNA extraction. RNA was eluted in 60 pL of RNase-free water and immediately
stored at —80°C [23].

Each extraction batch included an internal control (synthetic RNA transcript at 10°
copies/reaction) and a negative extraction control (no-tick homogenate) to monitor potential
inhibition and cross-contamination.

Primers and TagMan probe were designed to target the 5’ untranslated region (UTR) of the S
segment of the CCHFV genome, based on multiple sequence alignment of 97 reference sequences
representing nine major genetic clades (I-1X). Primer specificity was verified in silico using
BLASTn (NCBI) and the OligoAnalyzer 3.1 tool (IDT). Degenerate bases were introduced at
variable positions according to [UPAC nomenclature to maximize inclusivity across clades [24].

The designed oligonucleotides were as follows:

— Forward primer (CCHF-F): 5'-AGTTGTCTCGTGGACCTTGT-3’
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— Reverse primer (CCHF-R): 5'-CATCTTCACCTTCCACAACTC-3’

— Probe (CCHF-Probe): 5'-FAM-TGGTGCAGTGTGTTGCCAGC-BHQ1-3’

Expected amplicon length was 118 bp. To ensure assay reproducibility, primers were
synthesized and purified by HPLC (Eurofins Genomics, Germany).

Real-time RT-PCR was performed using the QuantStudio 5 (Thermo Fisher Scientific, USA)
in a total reaction volume of 25 pL containing:

12.5 puL of 2x QuantiTect Probe RT-PCR Master Mix (Qiagen),
0.5 pL QuantiTect RT Mix,

400 nM of each primer,

200 nM probe,

5 uL of RNA template,

— nuclease-free water to volume.

Thermal cycling conditions were as follows:

— Reverse transcription: 50°C for 30 min

— Initial denaturation: 95°C for 15 min

— 45 cycles of: 95°C for 15 s and 58°C for 45 s (data collection step) [25].

Each sample was analyzed in triplicate. No-template control (NTC), no-RT control, and a
positive control (synthetic RNA standard of known copy number) were included in each run. A
cut-off threshold (Ct < 38.0) was established based on Probit analysis of serial dilutions.

Analytical sensitivity was evaluated using tenfold serial dilutions (10°~10° copies/uL) of a
quantified in vitro transcribed RNA standard derived from the target region. Each dilution was
tested in 20 replicates to estimate the 95% limit of detection (LODos) using Probit regression. PCR
efficiency (E) and linearity (R?) were calculated from the standard curve generated across five
orders of magnitude, with acceptable ranges of 90-110% and R? > 0.98, respectively [26].

Analytical specificity was assessed by testing nucleic acids from other arboviruses and tick-
borne pathogens, including tick-borne Encephalitis virus (TBEV), Influenza A/B, SARS-CoV-2,
Hantavirus, Rickettsia spp., Borrelia burgdorferi, and Anaplasma phagocytophilum. No cross-
reactivity was observed [27].

In addition to tick pools, serum samples from two confirmed CCHF patients (Zhambyl
region, 2024 outbreak) were tested. Patient inclusion followed clinical and epidemiological criteria
defined by Kazakhstan’s Ministry of Health. Blood samples were collected during the acute phase
(days 3-5 after onset of fever) under biosafety level 3 (BSL-3) conditions. All participants provided
informed consent [28].

Cycle threshold (Ct) values were recorded automatically by the QuantStudio software
(v1.5.1). Reactions with Ct <38 were considered positive, 38 < Ct <40 as indeterminate (retested),
and Ct > 40 as negative. The minimum infection rate (MIR) was calculated as the number of
positive pools per 1,000 tested ticks. Concordance with reference RT-PCR assay (WHO 2017
protocol) was evaluated using positive and negative percent agreement (PPA, NPA) and Cohen’s
kappa (). Statistical analysis was performed in GraphPad Prism 10 and SPSS 27.0 [29].

All laboratory manipulations involving potentially infectious material were conducted under
BSL-3 conditions at the Republican Reference Laboratory for Especially Dangerous Infections
(Almaty, Kazakhstan). The study protocol was approved by the Bioethics Committee of the
National Center for Biotechnology (Protocol No. 4/2024) and the Veterinary Ethics Board of the
Karmakshy Forest and Wildlife Protection Institution (Permit No. VET-21/2024) [30].
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Results. The analytical sensitivity of the developed real-time RT-PCR assay was determined
using tenfold serial dilutions of the in vitro transcribed RNA standard ranging from 10°to 1 copy
per reaction. Amplification was consistently detected down to 10 copies per reaction in >95% of
replicates. Probit regression analysis estimated the 95% limit of detection (LODys) at 8.6
copies/reaction (95% CI: 6.3—-12.1) [31].

The standard curve (Figure 3) demonstrated excellent linearity across six orders of magnitude
(R? = 0.998) with a slope of —3.34, corresponding to a PCR efficiency of 99.2%. The mean Ct
values ranged from 16.8 (10° copies) to 38.9 (10 copies). No amplification was observed in
negative or no-template controls [32].

40r
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Figure 3. Standard curve and amplification efficiency of the CCHFV
real-time RT-PCR assay

The assay showed 100% analytical specificity. No cross-reactivity was observed with nucleic
acids from unrelated viruses (TBEV, Influenza A/B, SARS-CoV-2, Hantavirus) or tick-borne
bacteria (Borrelia, Rickettsia, Anaplasma). All positive controls were correctly amplified with
expected Ct values (< 25) [33].

Intra-assay variation was determined by testing three concentrations (10%, 10°, 10!
copies/reaction) in triplicate. The coefficient of variation (CV) of Ct values ranged from 0.8% to
1.7%, indicating high repeatability. Inter-assay variation between days did not exceed 2.3%. [34].

Out of 118 collected ticks, two pools (1.7%) tested positive for CCHFV RNA — one from
Hyalomma asiaticum and one from H. scupense. According to the minimum infection rate (MIR)
formula,
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2
MIR = 118 x 1000 = 17.0 per 1000 ticks.

The mean Ct values of positive pools were 34.6 and 36.1.

Among two clinical serum samples, both tested positive with Ct values of 27.4 and 29.8,
confirming the applicability of the assay to clinical matrices [35].

The results were fully concordant with the WHO reference real-time RT-PCR protocol for
CCHFV detection (PPA = 100%, NPA = 100%, « = 1.0). The correlation between Ct values of
both assays showed a strong linear relationship (r = 0.986, p < 0.001), as visualized by Bland—
Altman analysis (data not shown) [36].

The analytical performance of the developed assay demonstrated high sensitivity, specificity,
and reproducibility (Table 1). The reaction showed a wide dynamic range over six orders of
magnitude with nearly ideal PCR efficiency (99.2%) and strong linearity (R? = 0.998). The limit
of detection (LODos) was established at 8.6 copies per reaction, which is comparable to or better
than most previously published CCHFV RT-PCR protocols. Both intra- and inter-assay variations
were minimal, confirming the robustness of the method. No cross-reactivity was observed with
other arboviruses or tick-borne pathogens. Field application revealed a low but detectable viral
circulation among Hyalomma ticks in the Kyzylorda region, supporting the assay’s suitability for
epidemiological surveillance in endemic areas [37].

Table 1. Analytical performance of the developed real-time RT-PCR assay for CCHFV detection

Parameter Result Notes

Target gene 5" UTR (S segment) Conserved across 9 genetic
clades

Amplicon length 118 bp Verified by gel electrophoresis

Linear dynamic range 10%-10 copies/reaction Six orders of magnitude

PCR efficiency (E) 99.2% Slope =—3.34

Correlation coefficient (R?) | 0.998 Excellent linearity

LODos 8.6 copies/reaction Probit analysis, 95% CI: 6.3—
12.1

Intra-assay CV 0.8-1.7% Triplicate testing

Inter-assay CV <2.3% Across 3 days

Analytical specificity 100% No cross-reactivity

Field samples (positive) 2/118 pools (1.7%) MIR = 17/1000

Clinical samples 2/2 positive Ct=27.4,29.8

Discussion. The results of this study demonstrate that the developed real-time RT-PCR assay
provides a reliable and sensitive tool for detecting CCHFV RNA in both laboratory and field
samples. Compared to previously reported protocols, the assay exhibited superior analytical
sensitivity, detecting as few as 8.6 copies per reaction. The high amplification efficiency (99.2%)
and strong linearity (R?> = 0.998) confirm that the assay performs with excellent quantitative
accuracy across a broad range of viral loads [35].
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Specificity tests revealed no cross-reactivity with other tick-borne or arboviral pathogens,
including tick-borne encephalitis virus (TBEV) and ARVI strains, indicating that the designed
primers and probe precisely target the CCHFV genome. This is particularly important for regions
such as the Kyzylorda area, where co-circulation of multiple arboviruses complicates differential
diagnosis [36].

The reproducibility of results across repeated runs supports the robustness of the assay for
routine diagnostic use. Such performance is crucial for early detection and monitoring of CCHFV
activity among vector populations [37].

Field testing on Hyalomma asiaticum ticks confirmed the practical applicability of the
method under real surveillance conditions, providing evidence for low-level viral circulation in
endemic zones [38].

These findings highlight the assay’s potential to enhance laboratory diagnostic capacity in
Kazakhstan and other endemic regions. Its high sensitivity and operational simplicity make it well
suited for integration into public health monitoring systems and outbreak preparedness programs.

However, further studies are recommended to evaluate assay performance on diverse clinical
matrices, such as serum or tissue homogenates, and to validate its use in decentralized or low-
resource laboratory settings. Expanding the sample set and including genetically diverse CCHFV
strains from different regions will also strengthen the reliability of the method for global application
[39, 40].

Of 30 patients observed during 4 months after the initiation of the ketogenic diet (Table 2),
22 (73.3%) demonstrated a clinically significant response in the form of complete cessation of
seizures or their reduction by >50%. After 6 months, 23 patients continued therapy, of whom
positive dynamics persisted in 13 (56.5%). At 12 months, efficacy >50% was noted in 7 out of 15
(46.7%), and at 12—18 months — in 7 out of 17 (41.2%).

The distribution of clinical response across time points was analyzed using the ¥? test. The
obtained x* value = 5.67 with 3 degrees of freedom did not reach statistical significance (p = 0.129).

Table 2. Effectiveness of CD at different time points

Observation Total number of Clinical response Response <50% or no
period patients (n) >50% n (%) dynamics n (%)
4 months 30 22 (73.3%) 8 (26.7%)
6 months 23 13 (56.5%) 10 (43.5%)
12 months 15 7 (46.7%) 8 (53.3%)
12—18 months 17 7 (41.2%) 10 (58.8%)
y>-test df=3/p=0,129

Adverse effects of the ketogenic diet were recorded in 11 out of 30 patients (36.7%) (Table
3). The most common were gastrointestinal disorders (nausea, pain, constipation), identified in 3
patients (10.0%), in one case becoming the reason for discontinuation of therapy. General weakness
was observed in 2 patients (6.7%), in one case it was a factor leading to withdrawal from KD. One
patient (3.3%) experienced paresthesia and burning in the legs, which was accompanied by
discontinuation of the diet. Episodes of hypoglycemia were registered in one patient (3.3%) and
did not lead to discontinuation of KD.

Four patients (13.3%) discontinued the diet due to the difficulty of adherence, another five
(16.7%) —by family decision not related to adverse effects. In three patients (10.0%) the reason for
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withdrawal was the absence of clinical improvement. In 19 patients (63.3%) no adverse effects
were observed, therapy continued. The predominant severity level of the recorded effects
corresponded to Grade 1-2 according to the CTCAE scale.

Table 3. Adverse events and reasons for withdrawal

Number of | Share of | Severity by CTCAE Related to. trial
Adverse event / reason atients (n) [sample (%)| (predominant grade) completion
P P o) P g (yes/no (n))
Gl dysfunctlop (ngusea, 3 10.0% Grade 2 (moderate) 1/2
pain, constipation)
General weakness 2 6.7% Grade 1 (mild) 1/1
Paresmesi::gls’ummg n I 3.3% Grade 2 (moderate) 1/0
Hypoglycemia (episodes o Grade 1 (mild, no
1 3.3% o 0/1
by glucometer) hospitalization)
leﬁcult}(/ifle(ihermg to 4 13.3% Not applicable 4/0
Withdrawal by family 5 16.7% Not applicable 5/0
decision
Lack of clinical effect 3 10.0% — 3/0
No adverse events 19 63.3% — 0/19

Of the 30 patients, a positive response to the ketogenic diet (Table 4) (seizure reduction
>50%) was recorded in 18 individuals. Among them, the proportion of males was 55.6% (10 of
18), while in the group with <50% effect or no effect (n=12) it was also 50% (6 of 12); the
difference by sex was statistically insignificant (p=0.94). The mean age of patients in the effective
response group was 7.5 + 2.1 years, whereas in the ineffective response group it was 8.3 + 3.0 years
(p=0.42). The focal form of epilepsy predominated in both groups but was more pronounced among
responders: 12 versus 6 patients, respectively; conversely, generalized forms were more frequent
among non-responders (5 versus 3), but no statistically significant association was found (p=0.21).

The mean duration of epilepsy before the initiation of KD was 3.2 + 1.8 years in the responder
group and 4.1 + 2.2 years in the non-responder group (p=0.19). The presence of severe cognitive
impairments (intellectual disability) was noted in 10 of 18 in the responder group and in 2 of 12 in
the non-responder group; patients with developmental delay predominated in the latter, with the
difference being statistically significant (p=0.04). Adherence to the diet was higher in the group
with a positive effect: 88.9% completed the full course versus 41.7% in the ineffective response
group (p=0.006).

Side effects were recorded in 4 of 18 patients with >50% response and in 7 of 12 with <50%
response (p=0.03), which suggests a possible link between the severity of adverse events and the
reduction of effectiveness or adherence to KD.

Table 4. Associations between characteristics and response to KD

o
Variable Response >50, n=18 (%) Re::l;f(::lz:e:—si);z‘;g "
o 1™ o

p-value

10
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Sex
male 10 (55.6%) 6 (50.0%) 0.94
female 8 (44.4%) 6 (50.0%) ]
Age, years (mean + SD) 7.5+2.1 83+3.0 0.42
Type of epileps
focal 12 (66.7%) 6 (50.0%) 001
generalized 3 (16.7%) 5(41.7%) '
Duration of epilepsy
before KD, years 32+1.8 41122 0.19
Cognitive impairment
DD 8 (44.4%) 10 (83.3%) 0.04
1D 10 (55.6%) 2 (16.7%) ]
Comlfﬁlfltl;‘}f&‘)’ourse 16 (88.9%) 5 (41.7%) 0.006
Side effects
present 4 (22.2%) 7 (58.3%) 0.03
absent 14 (77.8%) 5 (41.7%) )

Discussion. The study included 30 patients, with a median age of 8 years (range 1-27 years),
which is comparable to the characteristics of large cohorts, where the mean age of children at the
initiation of KD is between 5 and 8 years [9, 17]. The gender ratio (males — 53.3%, females —
46.7%) also corresponds to the proportions noted in similar studies, where a slight male
predominance is more commonly observed.

The mean duration of epilepsy prior to the initiation of KD was 3.6 + 2.0 years, and the mean
number of previously tried antiepileptic drugs (AEDs) was 3.4 & 1.1. This reflects the nature of the
sample—patients with pronounced drug resistance: in the trajectories of large studies, similar
figures reach 6 or more AEDs by the time KD is initiated [17]. The presence of concomitant
neurological disorders in 73.3% of patients (cerebral palsy, developmental delay, intellectual
disability) is also typical for trained samples, highlighting the complexity of the clinical picture
and the need for a comprehensive approach.

The average body mass index (BMI) was 17.2 + 2.5, indicating a normal nutritional status,
which is characteristic of children who began KD in a timely manner and received specialist
monitoring [15]. The distribution of cognitive status (normal — 20%, developmental delay — 40%,
intellectual disability — 40%) demonstrates a significant proportion of patients with
neuropsychological disorders, which is typical for a pharmacoresistant pediatric epilepsy cohort.

After 4 months of therapy, 22 out of 30 patients (73.3%) demonstrated a clinically significant
response (>50% seizure reduction or complete seizure freedom), which is comparable to the results
of large meta-analyses: >50% reduction was observed in 56—65% of children at 3—4 months of
therapy [9, 10].

With continued follow-up, the proportion of responders decreased: 13 out of 23 (56.5%) at 6
months, 7 out of 15 (46.7%) at 12 months, and 7 out of 17 (41.2%) at 12—18 months. A decline in
efficacy over time has been described in several cohorts: from 75% at 3—6 months to 40-50% by
1 year [16]. Reasons for the decline may include reduced adherence, physiological adaptation, and
increased metabolic mass.

11
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Statistical analysis of dynamics using the y>-test did not reveal a significant difference
between time points of efficacy (x> = 5.67, df = 3, p = 0.129), which corresponds to the trend of
gradual reduction without sharp fluctuations. A similar pattern is described in cohorts where the
response rate stabilizes after 6—12 months at 40-50% [18].

Among the 18 patients with a clinical response (=50%), focal epilepsy was found in 12
individuals (66.7%), whereas among the 12 non-responders only 6 (50%) had focal epilepsy. In the
generalized epilepsy group — 3 (16.7%) versus 5 (41.7%). The observed difference did not reach
statistical significance (p = 0.21), which is consistent with reports that focal epilepsy tends to show
better response to KD, but without consistent evidence [19].

The success rate of KD in focal versus generalized epilepsy usually ranges around 60% and
40%, respectively, according to a meta-analysis of neurocognitive and clinical outcomes [20]. Our
results, showing 66.7% versus 41.7%, fall within this range and do not contradict the global trend.

Among rare forms — encephalopathies, KD also demonstrates efficacy in 45-75% of cases
[21], which corresponds to our sample and supports the interpretation of KD’s success in the
diversity of epilepsy types.

In the group with a clinical response to the diet (=50% seizure reduction), 10 out of 18
patients (55.6%) had intellectual disability, and 8 (44.4%) had speech and psychomotor
developmental delay; among the 12 non-responders, the figures were 2 (16.7%) and 10 (83.3%),
respectively. The difference reached statistical significance (p = 0.04), indicating a more
pronounced response in children with severe cognitive dysfunction.

The obtained data confirm the presence of some correlation between the severity of
neurodevelopmental impairment and KD outcomes—both negative and positive. The efficacy of
KD in severe forms of epilepsy, including Lennox—Gastaut syndrome, has been confirmed in
several clinical series and reviews. At the same time, the severity of cognitive impairment is not a
factor reducing the response to therapy: in patients with intellectual disability and epileptic
encephalopathies, the rate of clinical response reaches 45-70% [22].

In our study, the predominance of children with intellectual disability among responders may
reflect well-organized dispensary care and high motivation of families of such children. This is
confirmed by literature sources: with appropriate support, KD outcomes remain stable regardless
of the severity of initial cognitive impairment [23].

Adverse effects of KD were noted in 11 out of 30 patients (36.7%). The largest share
consisted of gastrointestinal disorders (3 patients, 10.0%), of whom one developed severe
symptoms leading to discontinuation of therapy. General weakness was observed in 2 patients
(6.7%), with one case resulting in withdrawal from the diet. Another patient (3.3%) developed
paresthesias and burning sensations in the legs, also leading to discontinuation. Hypoglycemia was
recorded in one child (3.3%), but without requiring cessation of KD.

Discontinuation of KD due to reasons not related to adverse effects occurred in 4 patients
(13.3%) because of difficulties in maintaining the diet, and in 5 patients (16.7%) for family reasons.
In 3 patients (10.0%), the diet was discontinued due to lack of clinical effect, while no adverse
reactions were observed. Among all patients, 19 (63.3%) experienced no adverse effects and
continued therapy.

This structure of adverse events corresponds to literature data: the frequency of GI syndromes
with KD is 10-15%, and general weakness about 5-8% [24]. Discontinuation of the diet is mainly
associated with side effects and organizational issues, rather than dietary toxicity.

12
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Comparison of «responders» and «non-responders» revealed a statistically significant
association between the presence of side effects and discontinuation of therapy (p = 0.03),
consistent with data indicating reduced adherence when discomfort arises [25].

Among 18 patients with a clinical response >50%, 16 (88.9%) completed the KD course
fully, compared to 5 out of 12 (41.7%) in the group without a significant response (p = 0.006). This
demonstrates a clear statistical relationship between higher adherence and therapy efficacy in our
cohort.

The literature confirms the importance of adherence to KD as a key factor for sustained
response: in a large cohort, more than 70% of children with good adherence had >50% seizure
reduction, whereas among those unable to maintain the diet, the figure was no more than 35% [26].

Difficulties in implementing KD — strict restrictions, increased time for meal preparation,
and the need for frequent biochemical monitoring — often lead to decreased adherence. This is
reflected in a meta-analysis: up to 25% of families discontinue the diet due to inconvenience,
despite initial benefit [25].

Consistent family and medical support facilitates adherence: with the involvement of a
dietitian, frequent consultations, and regular feedback, adherence levels increase to 80-90% [27].

In our study, groups receiving higher levels of support (in a rehabilitation center setting)
showed significantly better response. This underscores the importance of a specialized team and
family support as a key component of successful dietary therapy.

Conslusion. In conclusion, the developed real-time RT-PCR assay for the detection of
CCHFV RNA demonstrated excellent analytical and diagnostic performance. The assay exhibited
high sensitivity, specificity, and reproducibility, enabling accurate detection even at low viral loads.
Its practical application in field-collected Hyalomma asiaticum ticks from the Kyzylorda region
confirmed the presence of CCHFV RNA, indicating active viral circulation in endemic areas.

These results highlight the assay’s potential as a reliable molecular diagnostic tool for early
detection, outbreak control, and epidemiological surveillance of CCHFV in Kazakhstan and other
endemic regions. Future studies focusing on validation with clinical samples and diverse viral

strains are recommended to further strengthen its diagnostic applicability.
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Tyiiingeme

Kipicne. Kpippim—Konro remopparusisik kbiz6acel (KKI'K) Kazakcranna sHIEMHSITBIK
Tapaly alWMarbl KEHEHIN Kelle »KaTKaH, KEHeJIep AapKbUIbl >KYFAaThIH, OJIM-XKITIMI >KOFapbl
TPaHCMHUCCUBTI 300HO31bIK MH(pekuus Oonbin Kana O6epeni; Oyn Hyalomma TybIchbIiHA jKaTaThIH
KEHEJIEPiH TapaybIHBIH KJIUMATTHIK ©3repicTepre OalIaHBICTHI aybICYBIMEH JKOHE jKaOalbl opi
Y# KaHyapJapblHbIH OpBIH aybICTBIpYbIMEH TyciHAipieni. COHIBIKTaH aypyAbl >Keaem
3epTXaHAIBIK pacTay aca MaHbBI3JbI, all OChbl 3eprreyae Oumosorusuiblk yiarutepaeH KKI'K
BupychiHbIH PHK-CBIH aHbIKTayFa apHalFaH HAKThl yakeITTarbl kepi Tpanckpunuusiis! [ITP (RT-
PCR) yumiiH o3ipjieHTeH jkaHa MpaiiMepiiep MEH 30H]I JKUBIHTHIFBIHBIH CE3IMTAJIBIFBl MEH
epeKIIeNiri OaramaHabl.

Makcarbl. KKI'K Bupyceiabiy PHK-cbin mHakTtet RT-PCR omici apkpuibl aHbIKTayFa
apHaJIFaH npaiMepliep MEeH 30H1 )KYHeCIHIH AMarHOCTUKAJIBIK THIMIUIITIH 931pJiey, OHTalIaHAbIpy
JKoHE Oarasay.

Marepuannap men aaicrep. GenBank nepexkopsinna yceibuiran KKI'K BupychHbIH
HYKJICOTHATIK Ti30ekTepi HeriziHme koHe Gen Runner OarmapiiamachlH MaifajgaHa OTBIPHITI,
BUPYCTBIH S-CETMEHTIHIH 5'-aydapblIMalThIH aliMarbIHAAFbl JKOFapbl KoHcepBaTHBTI (138 xym
HYKJICOTHATECH TYPaThiH) OOITiH KAMTUTBIH MpaiMepiiep MEH 30H] jKOOaaHIbl. AHBIKTAY IIETi
(LOD) makcarTsl dparmenti 6ap maasmuarik JJHK-HBIH OH ecentik cyiblnTHanapbl apkbuisl 10°-
nan 10° KelIipMere ACHiHT1 apaybIkTa Oarananasl. AMItndukanus Taimairi 98,6 % (R2 =10,998)
neHrerinae O0Ibl, KallTalanyiap apacblHAarsl Bapuaius kodddumuenti 3,5 %-man acrasl, Oy
OMICTIH KOFaphl KailTa >KaHFBIPTBUIYBIH pgonenaeiai. TecTTiH epekmieniri (cmermudTiIir)
makcatTel emec BupyctapabiH PHK ynrinepinge CKPBU xone keHe sHIIE)aTUTI BUPYCHI) KOHE
nananbik MmaTepuanaapaa (118 kene ynrici )koHe €Ki HayKacTaH albIHFaH KIIMHUKAJIBIK ChIHaMastap)
tekcepinai. Hormxenep Peceitnin «AMmumCenc® CCHFV-FLy koMmMepuusiibIK TecT-KyieciMeH
CaJIBICTBIPBUIIBL; COMKECTIK neHreii K = 1,0 (TONBIK ColKec) e aHBIKTAI b,

Hotunaxenep. JlaMbIThITFaH XKYHe dKOFapbl Ce3IMTaIbIK KopceTTi: anbIKTay meri 100 pg-Han
10 fg-ra neiiin, O6yn 10°-10* xemripme/peaxuusra TeH. MakcaTTsl eMec BUPYCTapMeH aiKac
peakuusnap aHbIKTanFaH koK. Jlamameik ceiHakrap OapeickiHga KKI'K BupycweiabiH PHK exi
Hyalomma scupense keneci ToobiHaH (Kp3putopia 00JbICH) KOHE €Ki HayKACThIH KJIMHUKAIBIK
yirinepines (XKamObu1 00J1bICH) TaOBIIABL.

KopbIThbIHABI. ¥CBHIHBUIFAH TIpaliMepiiep MEH 30HJ KYHeci KOFaphbl CE3IMTaJIBIK,
EpeKIIeNiK KoHe KaiTa >KaHFbIpThUTY KacuerTtepine ue, 0yi onbiH KKI'K BupyChIH aHBIKTay MEH
OHBIH TaOUFH OILIAKTapPBhIHIAFbI alHAJIBIMBIH OaKblIay YILIH OTaHBIK JUATrHOCTUKAJIBIK TECT-KYie
KYpYyFa )KapaMm/bl €KeHIH JOIEIACH/II.

Tyiiin ce3aep: Bupyc, Kpsiv—Konro remopparusiinsik Kbizoacel, OT-ITLP, nuarnocruka,
npaimepIep, 30H1, Ce3IMTaNABIK, €PEKIIETIK, KeHeep.

PA3PABOTKA CUCTEMBI IPAUMEPOB JIJISI BBISIBJIEHWU S BO3BYIUTEJS
KPBIMCKO-KOHI'OJIE3CKOI TEMOPPATMUYECKOM JINXOPAJIKA METOJIOM
MOJIMMEPA3HOM HENMHOM PEAKIIMA B PEXKUME PEAJIBHOI'O BPEMEHHM HA
OCHOBE OFPATHOM TPAHCKPUIIIIUH

A K. PBICBEKOBA !, JI.T. ECUMCEWT ', H.A. TYPEBEKOB ! ,A.A. ABJIUPACUJIOBA ',

B.3. ABJIEJIMEB !, A.K. KACEHOBA ', T11. HYPMAXAHOB !, .. XAJITAEBA ',
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Anmartel, Kazaxcran

AHHOTANUA

BBenenue. Kpreimckas—Konro remopparnueckas smxopanka (KKIJI)  ocraercs
BBICOKOJICTAIbHOM TPAHCMUCCUBHON 300HO3HOW WHQEKIUEeH, Mepeaarencs KiemaMu, ¢
pacmmpsitoneiicss sHaemMuyHocthio B Kazaxcrane, 4Yro 0OYyCIOBIEHO  KJIMMAaTUYECKH
00yCJIOBJICHHBIMA M3MEHEHHMSIMU B pacripeniesieHnu kiemeil poga Hyalomma u nepemeniennem
OUKUX M JOMallHUX J>KUBOTHBIX; IO3TOMY OBICTpoe J1ab0paTOpHOE MOATBEP)KIECHUE HMEET
pemiaromiee 3HaAY€HWE, U B JAHHOM HCCJIEIOBAaHUM OLIEHUBAETCS UYYyBCTBUTEIBHOCTh U
crenupuaHOCT, HOBOTO Habopa mpaiiMepoB u 3oHma mis [1IIP ¢ oOpatHoii TpaHCKpUMIHeH B
peansHoM BpeMeHH (RT-PCR) nns seisiBinenus PHK Bupyca KKI'JI B Gnonorndyeckux oopasuax.

Hean. PazpaboTka, onTUMH3aIUs U OLIEHKA JUAarHOCTHYECKON d(PPEKTUBHOCTH CHCTEMBI
npaiimepos u 3oH1a 11 gerekuuu PHK Bupyca KKI'JI metonom RT-PCR B pexxnme peanbHOro
BpPEMEHH.

Marepnansl m wmeroanl. Ha ocHoBe mnocnepoBarenbHocTedt Bupyca  KKIJL,
npeAcTaBIeHHBIX B 0a3e maHHbiXx GenBank, ¢ mcnonb3oBanuem nporpammbel Gen Runner Opuim
CIPOCKTHPOBAHBI MpaiMepsl U 30HA, (pIaHKUPYIOIIME BHICOKOKOHCEPBATUBHBIA ydacTok (138
1.H.) 5'-HeTpaHcaupyeMoi oomactu S-cermenTa Bupyca. [Ipenen oonapyxenus (LOD) onenuBamu
C HCIOJb30BAHMEM JECATUKpATHbIX pa3BeneHui mnazmuaHod JHK, conmepxkamieit ueneBoit
¢parment, B muamasone ot 10° go 10° xommii/peakumio. DPQPeKTHBHOCTh aMILTHDHKAIMH
cocrauna 98,6 % (R* = 0,998), koo puimenT Bapuauy MexkIy TTOBTOPHOCTSMHU HE TIPEBBIIA
3,5 %, 4TO CBHJETEIbCTBYET O BBICOKOH BOCHPOM3BOAMMOCTH MeToia. CrnenuduuHoCTh TecTa
nposepsiin Ha oopasiax PHK nenenessix Bupycos (OPBU u Bupyc kiemieBoro suuedanuTa) 1 Ha
nosieBoM Marepuaie (118 sx3eMIuIsIpoB Kieniei 1 KIMHUYECKHe 00pa3Ilbl OT JABYX MAIMEHTOB).
PesynbTaTsl cpaBHUBaIM ¢ KOMMepueckoi TecT-cucteMoit « AMIIMCenc® CCHFV-FLy; ypoBeHb
cornacusi coctaBuia K = 1,0 (moHOE coBIazeHue).

Pe3yabTaThl. PazpaboranHas cucreMa IMoKa3ala BBICOKMHA YPOBEHb UYBCTBUTEIBHOCTH:
npeen o6Hapyxkenus coctapua oT 100 pg 1o 10 fg, uto sxBuBanenTHO 10°—10* KOMMAM/peakuuio.
[lepexpecTHBIX peakuil C HELEJIEBBIMY BUPYyCaMH HE BBISBIEHO. B X011e TecTHpOBaHMsI MOIEBBIX
obpasno PHK Bupyca KKI'JI 6buta oOHapyskeHa B nByx mynax kiemnieit Hyalomma scupense u3
Kb13pmopanHckoil 001acTH U B ABYX KIMHUYECKUX OOpa3lax OT mamueHToB U3 JKaMOBUICKOM
o0nacTH.

3akarouenue. IlpennokeHHas cucreMa IpaiiMepoB M 30HJAA OTJIUYAETCS BBICOKOM
YYBCTBUTEIBHOCTbIO, CHEIU(GUYHOCTHI0O M BOCIHPOM3BOJUMOCTBIO, 4YTO TIOATBEPKAAET €€
HNOTEHLMAN JUIsl CO3JAaHMsI OTEUECTBEHHOW AMArHOCTHYECKOM TECT-CUCTEMbl MU MOHUTOpPHHIA
uupkyssiiuu Bupyca KKI'JI B mpupoanbeix ouarax Kazaxcrana.

KioueBbie caoBa: Bupyc, Kpeimcko-Konro remopparuueckass nuxopaaka, OT-IILIP,
JTUArHOCTHKA, MpaitMepbl, 30H]1, UyBCTBUTEIBHOCTD, CIIEHU(UIHOCTD, KIICIIH.
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Abstract

Introduction. Type 1 and type 2 diabetes mellitus remain among the leading causes of
morbidity and mortality, and a substantial proportion of patients do not achieve target HbAlc levels
even with modern pharmacotherapy. Perinatal mesenchymal stromal cells (MSCs) and their cell-
free derivatives have pronounced immunomodulatory and trophic effects and are considered a
promising approach to modifying the course of diabetes.

Aim. To systematize clinical data on the use of perinatal MSCs in T1DM and T2DM and to
summarize preclinical results on perinatal cell-free MSC products (exosomes, small extracellular
vesicles, secretome, conditioned medium) in diabetes and its complications.

Materials and Methods. This systematic review was conducted in accordance with
PRISMA 2020 recommendations. A search was performed in major international biomedical
databases for the period from January 2000 to 3 October 2025 without language restrictions. We
included clinical studies of TIDM/T2DM using perinatal MSCs or their cell-free derivatives with
diabetes-oriented outcomes, as well as preclinical studies in diabetes models using perinatal
exosomes, extracellular vesicles, secretome, or conditioned medium.

Results. Fourteen studies (6 clinical, 8 preclinical) were included in the review. Meta-
analyses of randomized trials showed that MSC therapy, including perinatal sources, reduces
HbAlc by ~1 percentage point, decreases insulin dose, and increases C-peptide without increasing
the incidence of serious adverse events. Clinical studies of perinatal MSCs in T2DM demonstrate
a 1-3% reduction in HbAlc and a 30-50% decrease in insulin requirements, along with
improvement in insulin resistance parameters. Preclinical studies have shown that perinatal
exosomes, small extracellular vesicles, and secretome improve insulin resistance, protect -cells,
accelerate healing of diabetic wounds, and provide nephro- and retinoprotective effects. No clinical
studies of perinatal cell-free products in diabetes were identified at the time of the search.

Conclusion. Perinatal MSCs, primarily UC-MSCs, in clinical studies provide a moderate but
clinically meaningful improvement in glycemic control in T1DM and T2DM with favorable short-
term safety. Preclinical data on perinatal cell-free derivatives confirm the key role of paracrine
mechanisms and the promise of standardized cell-free preparations, which requires confirmation
in randomized clinical trials.

Key words: type 1 diabetes mellitus, type 2 diabetes mellitus, mesenchymal stem/stromal
cells, umbilical cord mesenchymal stem cells, extracellular vesicles, cell- and tissue-based therapy.
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Introduction. Type 1 and type 2 diabetes mellitus remain among the leading causes of
morbidity and mortality worldwide [1, 2]. Despite advances in insulin therapy and the introduction
of GLP-1 receptor agonists, SGLT2 inhibitors, and other modern agents, a substantial proportion
of patients do not achieve target HbAlc levels and continue to accumulate microvascular and
macrovascular complications [3, 4].

Mesenchymal stem/stromal cells possess immunosuppressive, anti-inflammatory,
proangiogenic and trophic properties, which makes them attractive candidates for modifying the
course of diabetes [4, 5]. Perinatal tissues (umbilical cord, Wharton’s jelly, placenta, amniotic
membrane) are ethically accessible sources of MSCs with high proliferative activity and a potent
secretory profile [6-8].

A number of studies suggest that a significant part of the therapeutic effect of MSCs is
mediated through paracrine factors and extracellular vesicles, rather than through long-term
engraftment of the cells [9-11]. This served as an impetus for the development of cell-free
approaches — exosomes, small extracellular vesicles (SEVs), secretome and conditioned medium
[12].

Recent meta-analyses have demonstrated that the administration of MSCs in T1D and T2D
leads to a decrease in HbAlc and insulin requirement, as well as an improvement in C-peptide
levels [13, 14], however, the data aggregate various sources of MSCs (bone marrow, adipose tissue,
umbilical cord, etc.) and do not focus on perinatal tissues and their cell-free derivatives.

In this regard, the aim of the present systematic review is to synthesize data from clinical
studies of perinatal MSCs in T1D and T2D and to summarize preclinical information on perinatal
cell-free MSC products (exosomes, secretome, conditioned medium) in diabetes and its
complications.

Materials and methods. The review was conducted in accordance with the PRISMA 2020
recommendations for systematic reviews and meta-analyses [15]. Formal registration of the
protocol in PROSPERO was not performed; however, prior to the start of the search, the inclusion
and exclusion criteria, the list of databases, and the overall analysis strategy were predefined.

Information sources and search strategy

A systematic literature search was conducted in PubMed/MEDLINE, Web of Science Core
Collection, Scopus, and the Cochrane Library (CENTRAL) for the period from January 2000 to 3
October 2025. The choice of the lower time limit (2000) was driven by the emergence in the early
2000s of key publications that for the first time systematically characterized perinatal MSCs,
including placental and umbilical cord MSCs [16, 17].

Combinations of controlled MeSH terms [18] and free-text terms were used. Examples of
search strategies were adapted for each database:

—for clinical studies:

(“mesenchymal stem cell*” OR “MSC*” OR “mesenchymal stromal cell*”)

AND (“umbilical cord” OR “Wharton’s jelly” OR “placent*” OR “amniotic” OR
“perinatal”)

AND (“diabetes mellitus” OR “type 1 diabetes” OR “type 2 diabetes”)

AND (“randomized” OR “clinical trial” OR “cohort” OR “case series”);

- for cell-free approaches:

“exosome™*” OR “extracellular vesicle*” OR “small extracellular vesicle*”” OR “secretome”
OR “conditioned medium™)
AND (“umbilical cord mesenchymal stem cell*” OR “perinatal mesenchymal stem cell*”)
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AND (“diabetes” OR “diabetic rat*” OR “type 2 diabetes model”).

No language restrictions were applied; articles in other languages with an English abstract
were included if sufficient information was available for data extraction.

Additionally, a manual search was performed through the reference lists of relevant clinical
studies and meta-analyses on MSCs in diabetes and of key reviews on MSC-derived exosomes and
secretome in diabetes and its complications.

When relevant records were identified, clinical trial registries (e.g., ClinicalTrials.gov) were
also screened; however, only studies with published results were included in the analysis. No
language restrictions were applied, and articles in other languages were included if an English
abstract or sufficient data for extraction were available. In addition to the formal database search,
the reference lists of relevant clinical studies and meta-analyses on MSC therapy in diabetes, as
well as key reviews devoted to MSC-derived exosomes and secretome, were manually analyzed.
When relevant entries were identified, clinical trial registries were reviewed; however, only studies
with published results were included in the review.

Inclusion and exclusion criteria

The inclusion criteria for clinical studies were: a confirmed diagnosis of type 1 or type 2
diabetes mellitus, the use of perinatal MSCs (umbilical cord, placental, amniotic, or fetal) or
perinatal cell-free MSC derivatives as an intervention, the presence of diabetes-related outcomes
(such as HbAIlc, fasting and postprandial blood glucose, C-peptide level, insulin and oral
hypoglycemic drug requirements, parameters of B-cell function, or indicators of diabetic
complications), and a study design in the form of RCTs, controlled non-randomized studies, cohort
observations, or case series including at least five patients. The preclinical part of the review
included studies on animal models of type 1 or type 2 diabetes and their complications, in which
perinatal exosomes, extracellular vesicles, secretome, or conditioned medium from MSCs were
used as the intervention.

Studies were excluded if they investigated only bone marrow—derived or adipose tissue—
derived MSCs without a perinatal component, purely in vitro experiments without diabetic models,
single clinical case reports (fewer than five patients), review articles without original data, and
conference abstracts in the absence of a full-text publication.

Study selection and data extraction

Study selection was performed by two independent reviewers. At the first stage, they
screened the titles and abstracts of all records for relevance to the review topic and to the predefined
inclusion and exclusion criteria. At the second stage, the same reviewers assessed the full texts of
potentially relevant articles. Disagreements in study selection were resolved through discussion
until consensus was reached; if necessary, a third expert was consulted.

For all included clinical studies, data were extracted into a standardized form, capturing the
following variables: type of diabetes (T1DM/T2DM), age and key demographic characteristics,
disease duration, baseline and follow-up HbAlc values, glycemic control parameters (fasting and
postprandial blood glucose, C-peptide level), daily insulin dose and/or oral hypoglycemic drug use,
characteristics of the intervention (perinatal MSC source, total dose and dose per infusion, number
of infusions, regimen and route of administration), follow-up duration, and the frequency and
nature of adverse events and serious adverse events.

For non-randomized clinical studies, additional information was recorded on inclusion and
exclusion criteria, sampling methods, and the presence or absence of a comparable control group.
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In preclinical studies, the following were recorded: animal species and model, type and
perinatal source of the cell-free product (exosomes, small extracellular vesicles, secretome,
conditioned medium), dose and administration regimen, key metabolic outcomes (glycemia,
HbAlc, markers of insulin resistance) and organ-specific outcomes (wound healing rate, nephro-
and retinoprotective effects, etc.), as well as the proposed mechanisms of action.

At the identification stage, a total of 1,400 records were obtained through systematic
searching: from PubMed/MEDLINE (n = 520), Web of Science Core Collection (n = 380), Scopus
(n = 410) and Cochrane CENTRAL (n = 60), as well as from clinical trial registries
(ClinicalTrials.gov and others) (n = 30). Before screening, 420 duplicates and 20 records were
removed for technical reasons (incomplete bibliographic data, non-original materials, etc.), leaving
960 records for title and abstract screening.

At the title and abstract screening stage, 960 records were assessed for relevance to the review
topic; 870 publications were excluded as non-relevant (absence of diabetes or a diabetic model,
absence of MSCs or a perinatal source, review articles without original data). Ninety articles were
selected for full-text assessment, of which 4 full texts could not be retrieved (e.g., due to journal
inaccessibility or lack of response from authors). Thus, 86 studies were subjected to full-text
evaluation. After detailed analysis, 72 articles were excluded for the following reasons:

—use of only bone marrow—derived or adipose tissue—derived MSCs without a perinatal
component (n = 25);

—exclusively in vitro experiments without a diabetic animal model (n = 20);

—absence of diabetes-related outcomes (HbAlc, blood glucose, C-peptide, indicators of
diabetic complications, etc.) (n = 15);

—reviews, commentaries, conference abstracts without full-text publication, or duplicate data
from previously included studies (n = 12).

The final qualitative analysis included 14 studies, of which 6 were clinical (2 meta-analyses
of RCTs and 4 primary clinical studies of perinatal MSCs in T2DM) and 8 were preclinical studies
focusing on perinatal cell-free MSC derivatives (exosomes, small extracellular vesicles, secretome,
conditioned medium) in models of T2DM and its complications. For the meta-analyses, data were
extracted on the number of included RCTs, total sample size, MSC sources and key pooled effects
on HbAlc, C-peptide, insulin dose, fasting blood glucose, and safety profile, as well as
heterogeneity indices and subgroup analysis results by type of diabetes and MSC source. For
primary clinical studies of perinatal MSCs, the following were recorded separately: design,
country, inclusion criteria, type of diabetes, age and disease duration, characteristics of the perinatal
cell source, doses and number of administrations, route of administration, follow-up duration,
changes in glycemic control and B-cell function parameters, and the frequency and nature of
adverse events. Preclinical studies were analyzed according to model type, source and type of the
cell-free product, dosing, routes of administration, key metabolic and tissue outcomes, and
proposed mechanisms of action (Figure 1).
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Figure 1. Flow diagram of study selection according to PRISMA 2020

Risk of bias assessment

Risk of bias assessment for randomized controlled trials (RCTs) was based on the results
presented in meta-analyses performed using the Cochrane RoB 2 tool [19]. For randomized studies
not included in these meta-analyses, a qualitative assessment was conducted of the adequacy of
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randomization and allocation concealment, blinding, completeness of follow-up, and risk of
selective reporting.

For non-randomized clinical studies, the risk of bias was assessed using the ROBINS-I (Risk
Of Bias In Non-randomized Studies of Interventions) tool [20]. The analysis was performed for the
following domains: bias due to confounding; bias in selection of participants; bias in classification
of interventions; bias due to deviations from intended interventions; bias due to missing outcome
data; bias in measurement of outcomes; bias in selection of the reported result. For each domain,
the risk of bias was classified as low, moderate, serious, or critical. The overall risk of bias for an
individual study was determined by the worst judgement in any of the domains, provided that the
majority of the remaining domains did not have a lower level of risk.

Results

General characteristics of the included studies

As a result of the systematic search and two-stage selection process, 14 studies meeting the
review criteria were included. Of these, 6 were clinical studies of perinatal MSCs in type 1 and
type 2 diabetes mellitus (T1DM and T2DM), including two meta-analyses of randomized clinical
trials [21, 22] and four primary clinical studies of perinatal MSCs in patients with T2DM [23-26].
The remaining 8 studies were preclinical and focused on perinatal cell-free MSC derivatives
(exosomes, small extracellular vesicles, secretome and conditioned medium) in models of T2DM
and its complications - diabetic wounds, diabetic nephropathy and retinopathy [27-34].

Clinical studies geographically covered China, Indonesia, Malaysia and other Asian
countries [23-26]. The included patients were predominantly middle-aged adults with T2DM
duration ranging from several to more than 10 years; a separate pilot study evaluated placental
MSCs in patients with severe insulin-dependent T2DM [26]. The meta-analyses included both
T1DM and T2DM patients, which made it possible to partially assess potential differences in
effects by diabetes type [21, 22]. In all clinical studies, perinatal MSCs were administered
intravenously, as a single or repeated infusion, followed by 3 to 12 months of follow-up (Table 1).

Table 1. Clinical studies of perinatal MSCs in type 1 and type 2 diabetes mellitus (n = 6)

Ne | Authors, | Study type Population | Perinatal | Main Brief result /
year source outcomes conclusion
1 | Kashbour | Systematic Patients MSCs from | HbAlc, C- | MSC  therapy
M. et al., | review  and | with TIDM | various peptide, daily | reduces HbAlc
2025 [21] | meta-analysis | and T2DM | sources, insulin dose, | by about 0,72
of RCTs of| (13 RCTs, n | including fasting percentage
MSCs in [ = 507; 199 | umbilical glycemia, AEs | points,
TIDM/T2DM | T1DM, 308 | cord decreases
T2DM) insulin dose by
~14,5 units/day
and increases
C-peptide
without an

increase in the
rate of serious
AEs
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Nada
AH. et
al.,, 2025
[22]

Systematic
review  and
meta-analysis
of RCTs of
UC-MSCs

Patients
with T1DM
and T2DM
(8 RCTs, n
= 334,
172/162)

Umbilical
cord MSCs
(UC-
MSCs)

HbAlc,

C-

peptide, daily
insulin  dose,

AEs

UC-MSCs
reduce HbAlc
by about 1,06
percentage
points, decrease
insulin
requirements
(especially
T1DM); no
serious AEs
were reported

in

Zang L.
et al.,
2022 [23]

RCT, double-
blind, placebo-
controlled

Adults with
insulin-
dependent
T2DM (n =
91: 61 UC-
MSC, 30
placebo)

UC-MSCs
(3 1L.v.
infusions
of  1x10°
cells’kg at
4-week
intervals)

HbAlc, daily
insulin  dose,

insulin
resistance
(euglycemic
clamp)

In the UC-MSC
group, HbAIlc
<7% and >50%
reduction in
insulin dose
were more often
achieved (20%
%S 4,6%);
HbAlc
decreased
~—1,3% VS
—0,6% in the
placebo group;
improvement in
insulin
resistance;
serious AEs

by

no

Lian X.F.
et al.,
2022 [24]

Open-label
prospective
study

Patients
with T2DM
(n=16)

hUC-
MSCs (3
weekly 1i.v.
infusions
of 1x10°
cells/kg)

Glycemia,
HbAlc,
HOMA-B,
doses
glucose-
lowering
drugs

of

After three
infusions of
hUC-MSCs, a
decrease in
glycemia and
HbAlc,

improvement of
HOMA-B and
reduction of
doses of
glucose-

lowering drugs
were observed
in some
patients; no
serious adverse
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events
recorded

WEre

5 | Chin S.P.
et al.,
2025 [25]

Retrospective
registry-based
observational
study

Patients

with T2DM
(n = 218;
subgroup n
= 83 with
12-month

follow-up)

Allogeneic
UC-MSCs
(single 1.v.
infusion of
50—
100x10°
cells)

HbAlc,
insulin
resistance
indices
(insulin,
HOMA-IR),
lipid profile,
liver and
kidney
function,
inflammatory
markers

At 6 and 12
months, a
decrease in
HbAlc,
improvement in
insulin
resistance and
lipid  profile,
reduction in
inflammatory
markers, and
improvement in
liver and kidney
tests were
observed; no
serious adverse
events related to
UC-MSC
infusion
identified

WETe

6 | Jiang
XX, et
al., 2011
[26]

Open-label
pilot study

Patients
with severe
insulin-
dependent
T2DM (n =
10)

Placental
MSCs (3
1.V.
infusions
~1—
1,5x10¢
cells’kg at
1-month
intervals)

HbAlc, C-
peptide, daily
insulin dose

Daily  insulin
dose decreased
from 63,7 =+
18,7 to 34,7 +
13,4 units/day
(p<0,01), in
4/10 patients by
more than 50%;
HbAlc
decreased from
~9.8 to ~6,7%,
C-peptide
increased; no
serious AEs or
organ toxicity
were detected

Preclinical studies included T2DM models in rats and mice (diet-induced or streptozotocin-
induced diabetes), as well as models of diabetic complications: chronic skin wounds, diabetic
nephropathy, and retinopathy [27-34]. Perinatal MSC sources included umbilical cord (hUC-
MSC), Wharton’s jelly, placenta, and amniotic membrane; both purified exosomes/small
extracellular vesicles and secretome/conditioned medium were evaluated (Table 2).
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Table 2. Preclinical studies of perinatal cell-free MSC derivatives in diabetes mellitus and its

complications (n = 8)
Ne | Authors, Study | Populati Perinatal Main outcomes Brief result /
year type on source conclusion
I | Sun Y. et | Preclinic | Rats with | Exosomes Glycemia, UC-MSC
al., 2018 | alinvivo | induced | derived from | glucose tolerance | exosomes reduce
[27] study type 2 | human UC- | test, IRS- | glycemia,
diabetes | MSC 1/PI3K/Akt improve glucose
signaling, tolerance and
GLUT4 insulin
expression/transl | sensitivity,
ocation,  [B-cell | restore IRS-1/Akt
apoptosis signaling,
enhance GLUT4
translocation, and
protect  B-cells
from apoptosis
2 | Yap S.K. et | Preclinic | Rats with | Small HbAlc, UC-MSC  sEV
al., 2022 | alinvivo | a type 2 | extracellular | glycemia, insulin | improve insulin
[28] study diabetes | vesicles resistance, resistance,
model (sEV) from | morphology of | decrease HbAlc
UC-MSC the pancreas, | and  glycemia,
liver, and kidneys | and normalize the
histological
structure of the
pancreas and
target organs
without signs of
hepato- or
nephrotoxicity
3 | Widyanings | Preclinic | Rats with | Secretome Glycemia, MSC secretome
ih /| alinvivo | a type 2 | of hypoxia- | markers of | reduces
Wulandari | study diabetes | precondition | oxidative stress | hyperglycemia,
et al. [29] model ed MSCs and decreases
inflammation, oxidative stress
histology of the | and inflammation
pancreas and | (reduced IL-6 and
liver shift of
macrophages
toward the M2
phenotype
(CD163)), and
improves the
histological
picture of the
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pancreas and
liver
Hendrawan | Preclinic | Cell Conditioned | Wound healing | hUC-MSC
S. et al,|al in | models medium rate, conditioned
2021 [30] vitro +in | and (CM) from | epithelialization, | medium
Vivo animals | hUC-MSC | collagen accelerates
study with formation healing of
diabetic diabetic wounds,
wounds improves
epithelialization
and collagen
formation,
confirming the
therapeutic
potential of the
secretome
Ormazabal | Preclinic | Mice with | Secretome Wound healing | Secretome of
V. et al., |alinvivo | type 2 | of rate, vascular | endothelial MSC
2022 [31] study diabetes | endothelial | density,  tissue | derivatives
and cells perfusion accelerates
diabetic differentiate wound closure,
wounds d from enhances
MSCs angiogenesis, and
(perinatal improves
source) microvascular
perfusion under
diabetic
conditions
Yang J. et | Preclinic | Rats with | hUC-MSC | Wound closure | Combination of
al., 2020 | al in vivo | chronic exosomes rate, structure of | hUC-MSC exos
[32] study diabetic incorporated | granulation + PF-127 gel
wounds into a PF- | tissue, significantly
127 gel inflammatory accelerates
markers healing of
diabetic wounds,
improves the
quality of
granulation
tissue, and
reduces the level
of inflammation
Wang Y. et | Preclinic | Mouse Exosomes Proteinuria, renal | hUC-MSC-Exo
al., 2023 | al invivo | models of | derived from | function attenuate
[33] and in | diabetic human UC- | parameters, manifestations of
kidney inflammatory and | DKD, reduce
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vitro disease MSC (hUC- | fibrotic markers, | inflammation and
study (DKD) MSC-Exo) | NLRP3 activation of the
and cell inflammasome NLRP3
models inflammasome,
protect renal
tissue, and reduce
fibrosis
8 | Kim H. et | Preclinic | Rats with | Exosome- Vascular ERCM from
al., 2023 | alinvivo | diabetic enriched permeability, amniotic  stem
[34] study retinopat | conditioned | inflammatory cells prevents or
hy medium markers, retinal | alleviates the
(preventi | (ERCM) morphology development of
ve model) | from signs of diabetic
amniotic retinopathy,
membrane reduces
stem cells inflammation and
vascular
permeability in
the retina

Clinical studies of perinatal MSCs in TIDM and T2DM

Meta-analyses of randomized clinical trials

The meta-analysis by Kashbour et al. included 13 randomized controlled trials with a total of
507 patients (199 with TIDM and 308 with T2DM), in which MSCs from various sources were
used, including perinatal MSCs [21]. Compared with standard therapy, MSC therapy was
associated with a reduction in HbAlc by 0.72 percentage points, a decrease in the daily insulin
dose by approximately 14.6 IU/day, and an increase in C-peptide levels. At the same time, no
significant changes in fasting glycemia were noted, which indicates a predominant effect on long-
term glycemic control and B-cell function. The frequency of serious adverse events did not differ
from the control group, and the reported adverse effects were mild or moderate and self-limiting
(hypoglycemic episodes in the context of insulin dose reduction, transient local reactions) [21].

The meta-analysis by Nada et al. focused exclusively on umbilical cord MSCs (UC-MSCs)
and included 8 randomized clinical trials involving 334 patients (172 in the UC-MSC groups and
162 in the control groups) [22]. In this analysis, the reduction in HbA1c¢ was more pronounced and
amounted to 1.06 percentage points, which may reflect a more homogeneous population and a
single perinatal cell source. UC-MSCs also significantly reduced insulin requirements, especially
in patients with TIDM, and increased C-peptide levels, which is consistent with the assumption of
partial preservation or restoration of B-cell function. The safety profile was assessed as favorable:
no serious adverse events related to the intervention were identified, and the overall incidence of
adverse events did not differ from the control [22]. Both meta-analyses noted substantial
methodological heterogeneity of the primary studies (differences in MSC sources, doses,
administration regimens, and concomitant therapy protocols), which limits the possibility of
formulating standardized recommendations for clinical use.

Primary clinical studies in T2DM

Randomized double-blind placebo-controlled trial by Zang et al. evaluated the efficacy of
three intravenous infusions of UC-MSCs (1x10¢ cells/kg at 4-week intervals) in 91 adult patients
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with insulin-dependent T2DM [23]. At 12 months of follow-up, the UC-MSC group more
frequently achieved the combined goals of HbAlc <7% and >50% reduction in daily insulin dose
compared with placebo (20% vs. 4.6%). The mean reduction in HbA 1c was about 1.3% in the UC-
MSC group and 0.6% in the placebo group, with improvement in insulin resistance indices
(according to euglycemic clamp data) [23]. No serious adverse events were recorded; most side
effects were mild and transient.

In an open prospective study by Lian et al., 16 patients with T2DM received three weekly
intravenous infusions of hUC-MSCs at a dose of 1x10¢ cells/kg [24]. Over 12 months of follow-
up, some patients showed reductions in glycemia and HbA Ic, improvement in the HOMA-f index,
and decreases in doses of glucose-lowering medications. Although the lack of a control group and
the small sample size do not allow definitive conclusions about the magnitude of the effect, the
results support the potential ability of UC-MSCs to improve B-cell function and glycemic control
in patients with T2DM [24].

A retrospective registry study by Chin et al. included 218 patients with T2DM who received
a single infusion of allogeneic UC-MSCs (50—-100x10° cells), with outcomes assessed at 6 and 12
months [25]. Patients showed reductions in HbA 1c, improvement in insulin resistance parameters
(insulin, HOMA-IR), favorable changes in lipid profile, as well as improved liver and kidney
function and reduced inflammatory markers. No serious adverse events that could be attributed to
the UC-MSC infusion were recorded [25]. Despite the observational nature of the study and the
possible influence of concomitant therapy, these real-world data complement the results of RCTs,
indicating the potential efficacy and safety of UC-MSCs in T2DM.

A special place is occupied by a pilot open study by Jiang et al., in which 10 patients with
severe insulin-dependent T2DM received three intravenous infusions of placental MSCs at 1-
month intervals [26]. By 6 months of follow-up, the daily insulin dose decreased on average from
63.7 £ 18.7 to 34.7 = 13.4 IU/day (p<0.01), with four patients experiencing a reduction in dose of
more than 50%. HbA 1c decreased from approximately 9.8 to 6.7%, and C-peptide levels increased
[26]. At the same time, there were no signs of hepato- or nephrotoxicity, severe infusion reactions,
or other serious complications, which underscores the potential safety of placental MSCs even in
severely ill patients.

In all clinical studies, common limitations included small sample sizes, variability in doses
and administration regimens, lack of standardized long-term safety monitoring, and, in some cases,
absence of control groups. Clinical studies in which patients with TIDM or T2DM would receive
perinatal cell-free MSC-derived products (exosomes, secretome, conditioned medium) were not
identified at the time of the search.

Preclinical studies of perinatal cell-free MSC derivatives

Exosomes and small extracellular vesicles in T2DM

In the study by Sun et al., exosomes isolated from hUC-MSCs were administered to rats with
a model of T2DM [27]. The treatment was accompanied by a reduction in glycemia and
improvement in glucose tolerance test results, restoration of IRS-1/PI3K/Akt signaling pathways,
enhanced GLUT4 translocation, and decreased B-cell apoptosis. These data support the concept
that perinatal MSC-derived exosomes are capable of simultaneously improving insulin sensitivity
of peripheral tissues and protecting B-cells.

The preclinical study by Yap et al. showed that small extracellular vesicles (small EVs)
obtained from hUC-MSCs in a rat model of T2DM reduce HbAlc and glycemia, improve insulin
resistance, and normalize the morphology of the pancreas, liver, and kidneys without signs of
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hepato- or nephrotoxicity [28]. Thus, the effects of small EVs are generally consistent with the
results for exosomes, indicating a key role of perinatal extracellular vesicles in the modulation of
metabolism and organ protection in T2DM.

The secretome of hypoxically preconditioned MSCs in the study by Widyaningsih et al. also
demonstrated a pronounced antihyperglycemic and anti-inflammatory effect in rats with a T2DM
model: blood glucose levels decreased, markers of oxidative stress and inflammation (including
IL-6) were reduced, a shift of macrophages toward the anti-inflammatory M2 phenotype (CD163)
was observed, and the histological picture of the pancreas and liver improved [29]. hese results
underscore the importance of optimizing MSC preconditioning conditions to enhance their
secretory potential.

Perinatal cell-free products in diabetic wounds

A number of studies have evaluated the effects of perinatal MSC-derived cell-free products
on the healing of diabetic wounds. Hendrawan et al. showed that hUC-MSC-conditioned medium
accelerates the healing of skin wounds in rats with induced diabetes by increasing the rate of wound
area contraction, improving re-epithelialization and collagen formation according to histological
analysis [30]. These effects were accompanied by improved quality of granulation tissue without
signs of local or systemic toxicity.

Ormazabal et al. used the secretome of endothelial cells differentiated from perinatal MSCs
in a model of diabetic wounds in mice with type 2 diabetes [31]. The secretome accelerated wound
closure, improved the structure of the newly formed skin and was enriched with angiogenic factors
(VEGF-C, Ang-1/Ang-2, FGF-7, MMP-9), indicating an indirect enhancement of angiogenesis and
microvascular perfusion under diabetic conditions.

Yang et al. demonstrated that hUC-MSC-derived exosomes incorporated into the
thermosensitive hydrogel Pluronic F127 significantly accelerate the healing of chronic diabetic
wounds in rats, promote the formation of higher-quality granulation tissue, increase vascular
density and reduce the severity of inflammation; in a number of cases, the regenerated skin was
structurally close to normal [32]. The combined use of the hydrogel and exosomes provided more
prolonged local release of biologically active factors compared with administration of exosomes
alone.

Exosomes of perinatal MSCs in diabetic nephropathy

In the study by Wang et al., exosomes from hUC-MSCs were investigated in in vivo and in
vitro models of diabetic nephropathy (DKD) [33]. Administration of HUC-MSC-Exo to mice with
DKD led to a reduction in proteinuria, improvement of renal function parameters, decreased
inflammation and fibrosis, as well as suppression of NLRP3 inflammasome activation in kidney
tissue. In cell models, a decrease in apoptosis and inflammatory signaling was observed. These
data indicate that perinatal MSC-derived exosomes may represent a promising cell-free approach
to the prevention and treatment of diabetic nephropathy.

Exosome-enriched conditioned medium in diabetic retinopathy

The study by Kim et al. focused on the preventive effects of exosome-enriched conditioned
medium (ERCM) from the amniotic membrane in a rat model of diabetic retinopathy [34].
Subconjunctival administration of ERCM reduced vascular permeability and inflammation in the
retina, slowed the development of typical morphological features of diabetic retinopathy, and
partially preserved functional parameters according to electroretinography. These results
demonstrate the potential of perinatal cell-free products for protecting target organs in diabetes - in
this case, the neural retina and microvessels of the eye.
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Risk of bias assessment using ROBINS-1

Risk of bias assessment using ROBINS-I showed that all three non-randomized studies had
at least a serious risk of bias due to confounding and selection of participants. In the studies by
Lian et al. [24] and Jiang et al. [26] this was due to the absence of a control group, open-label
design and small sample size, while in the registry study by Chin et al. [25] it was related to the
retrospective nature of the study and incomplete 12-month follow-up data. At the same time, the
interventions were clearly classified, and the outcomes were measured using objective laboratory
methods, which reduced the risk of bias in the corresponding domains. Overall, all three studies
were classified as having a serious overall risk of bias, which should be taken into account when
interpreting their results (Table 3).

Table 3. Assessment of risk of bias in non-randomized clinical studies using the ROBINS-I tool

ROBINS-I Lian et al., 2022 [24] Chin et al., 2025 [25] Jiang Jiang et al.,
domain (n=16) (n=218) 2011 [26] (n=10)
Bias due to Serious — no control, Serious — no control, Serious — severely ill

confounding possible changes in possible physician- patients, no

standard therapy

driven patient selection

comparable group

Bias in selection
of participants

Serious — convenience
sample, small n

Serious — retrospective
inclusion, incomplete
registry cohort

Serious — pilot study,
inclusion based on
clinical
appropriateness

Classification of
interventions

Low — administration
regimen standardized

Low — single infusion of
50-100x10° UC-MSC

Low — homogeneous
regimen of three
infusions

Deviations from

Moderate — open-label

Moderate — concomitant

Moderate — open-

intended design, possible therapy varies label design, possible
interventions changes in patient adaptations of therapy
behavior
Missing data Moderate — limited Serious — not all patients Moderate — short

sample size, potential

had 12-month data

follow-up, possible

losses missing data
Measurement of Low — objective Low — routine Low — HbAlc, C-
outcomes laboratory parameters standardized peptide, insulin doses
measurements are objective
Selection of Moderate — open-label Moderate/serious — Moderate — pilot
reported results | design, risk of selective | retrospective analysis, without prespecified
reporting partial reporting protocol
Overall risk of Serious Serious Serious
bias

Discussion. The present systematic review has shown that perinatal mesenchymal
stem/stromal cells, predominantly umbilical cord—derived (UC-MSCs), provide a moderate but
clinically meaningful improvement in glycemic control and B-cell function parameters in patients

35



BECTHUK KASHMY Ne4 (75) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

with TIDM and T2DM, with a favorable short-term safety profile. At the same time, the evidence
base for perinatal cell-free MSC derivatives (exosomes, small extracellular vesicles, secretome and
conditioned medium) is limited to preclinical models and lacks clinical confirmation.

The pooled results of meta-analyses [21, 22] confirm that MSC therapy as a whole leads to
a decrease in HbAlc, a reduction in insulin requirements, and an increase in C-peptide levels in
patients with TIDM/T2DM. These data are generally consistent with earlier meta-analyses by He
et al. [13] and Sun et al. [14], which also demonstrated improvement in glycemic control
parameters with MSC use in patients with diabetes. However, those studies [13, 14] considered
MSCs from various sources and did not perform a separate analysis of perinatal MSCs and their
derivatives. In contrast, the present review focuses specifically on perinatal tissues and their cell-
free products, which makes it possible to more clearly assess the contribution of this specific MSC
population to the modification of TIDM/T2DM course and its complications. However, the meta-
analysis by Kashbour et al. [21], which included MSCs from various sources (bone marrow,
adipose tissue, umbilical cord, etc.), showed a more modest HbAlc reduction (~0.72 percentage
points), whereas the meta-analysis by Nada et al., focused exclusively on UC-MSCs, demonstrated
a more pronounced effect (~1.06 percentage points) [22]. This indirectly suggests that perinatal
MSCs may have at least no lower, and possibly a more pronounced, efficacy on key diabetes-
oriented outcomes compared with MSCs from other sources.

The first clinical studies of perinatal MSCs in T2DM [23-26] complement the meta-analytic
data and allow the magnitude of the effect to be specified in real-world populations. In a
randomized double-blind trial by Zang et al. [23] three intravenous infusions of UC-MSCs led to
an HbAlc reduction of approximately 1.3% and a >50% decrease in daily insulin dose in a
substantial proportion of patients compared with placebo. A pilot study of placental MSCs in
patients with severe insulin-dependent T2DM [26] demonstrated comparable changes in
magnitude: a decrease in HbAlc from ~9.8 to ~6.7% and more than a 50% reduction in insulin
dose in a subset of patients. Observational registry data from Chin et al. [25] confirm that a single
UC-MSC infusion is associated with sustained HbAlc reduction and improvement in insulin
resistance over 6—12 months.

Taken together, these results are comparable in clinical relevance to the addition of another
modern glucose-lowering agent, but MSC therapy acts simultaneously on several pathogenetic
pathways—B-cell function, insulin resistance and chronic inflammation — whereas most
pharmacological classes target a more limited spectrum of mechanisms. At the same time, it is
important to emphasize that for TIDM the evidence base remains more fragmentary and is mainly
based on meta-analytic pooling of heterogeneous studies [13, 14, 21, 22]. The more pronounced
reduction in insulin requirements in the UC-MSC subgroups in the meta-analysis by Nada et al.
[22] may indicate the potential for partial preservation of residual B-cell function with early
intervention; however, the durability of this effect and its relationship to modification of the
autoimmune process require long-term randomized studies. In contrast to T2DM, where perinatal
MSCs mainly affect insulin resistance and residual B-cell secretory activity, in TIDM the key
limitation remains the autoimmune component, which complicates data extrapolation.

Potential mechanisms and the role of perinatal origin

Perinatal tissues are characterized by high proliferative activity of MSCs, a more “young”
phenotype, and a rich secretory profile compared with bone marrow— and adipose tissue—derived
MSC:s. This is reflected in preclinical studies of perinatal cell-free products. Exosomes and small
extracellular vesicles derived from UC-MSCs in rat models of T2DM not only reduce glycemia
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and HbAlc but also restore key elements of insulin signaling (IRS-1/PI3K/Akt, GLUT4
translocation) and protect -cells from apoptosis [27, 28].

The secretome of hypoxia-preconditioned MSCs demonstrates a pronounced anti-
inflammatory and antioxidant effect, accompanied by a shift of macrophages toward the M2
phenotype and improvement of pancreatic and hepatic morphology [29]. These data support the
concept that a significant proportion of the therapeutic effects of perinatal MSCs is mediated
through paracrine factors and extracellular vesicles rather than through long-term cell engraftment.

Preclinical studies on diabetic complications [30-34] also emphasize the pleiotropic effects
of perinatal cell-free products: acceleration of diabetic wound healing with enhanced angiogenesis
and remodeling of the extracellular matrix [30-32], a nephroprotective effect with suppression of
inflammation and NLRP3 inflammasome activation in diabetic nephropathy [33], as well as
reduced vascular permeability and inflammation in the retina in models of diabetic retinopathy
[34]. The presence of effects on various target organs is consistent with the systemic nature of the
paracrine action of perinatal MSCs and their derivatives.

Clinical significance and place in the therapy of TID and T2D

From a practical standpoint, a reduction in HbAlc by 0.8-1.3% and a 30-50% decrease in
insulin requirements over 6—12 months of follow-up with a favorable safety profile appear
clinically meaningful, especially for patients with long-standing T2D and pronounced insulin
resistance, in whom options for optimizing standard pharmacotherapy are limited. In T1D, the data
are currently more fragmented and primarily based on meta-analytic pooling of different MSC
sources [21, 22]. Nonetheless, the more pronounced reduction in insulin requirements in UC-MSC
subgroups [22] may reflect the potential for partial preservation of residual B-cell function with
early intervention.

At the same time, it is important to emphasize that most of the included clinical studies
consider perinatal MSCs as an additional option to standard therapy rather than a replacement. At
the current stage of evidence development, MSC therapy should be regarded as a potentially
beneficial adjuvant approach in carefully selected high-risk patients, rather than as a universal
solution for all individuals with T1D/T2D.

Prospects for cell-free perinatal products

Despite compelling preclinical data, no clinical studies were identified at the time of the
search in which patients with T1D or T2D received perinatal exosomes, small extracellular
vesicles, secretome, or conditioned medium. This reflects a substantial translational gap between
the preclinical and clinical levels.

On the one hand, cell-free products offer potential advantages over whole-cell MSC
preparations: simpler control over dose and composition, absence of the risk of uncontrolled cell
proliferation and differentiation, and the possibility of industrial scale-up and standardization (for
example, in the form of ready-to-use medicinal products for systemic or local administration). On
the other hand, standardization of methods for isolation, purification, and quantitative assessment
of exosomes and secretome remains an unresolved challenge. There are no generally accepted
criteria of “potency” for such products, and the optimal doses, routes of administration, treatment
frequency, and duration for different diabetes phenotypes and its complications have not been
defined.

Furthermore, most preclinical studies use relatively short-term rodent models of diabetes
with limited comparability to long-standing T2D and its complications in humans. This necessitates
caution when extrapolating the obtained results to clinical practice.

37



BECTHUK KASHMY Ne4 (75) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Study limitations. Strengths and limitations. The present review is focused specifically on
perinatal MSCs and their cell-free derivatives in TID and T2D and integrates clinical data on
whole-cell MSC therapy with preclinical results on exosomes and the secretome, which makes it
possible to trace the potential transition from cell-based to cell-free approaches. At the same time,
the available studies are limited by small sample sizes, heterogeneity of designs and dosages, short
follow-up periods and incomplete assessment of long-term safety, whereas preclinical studies are
characterized by variability of models, routes of administration, and insufficient standardization of
exosome and secretome characteristics, without direct comparisons with MSCs from other sources.

Conclusion. The conducted systematic review showed that perinatal MSCs, primarily UC-
MSCs, in clinical studies provide a moderate but clinically meaningful improvement in glycemic
control and B-cell function in T1D and T2D against the background of a favorable short-term safety
profile. Preclinical data on perinatal cell-free MSC derivatives (exosomes, small extracellular
vesicles, secretome, conditioned medium) demonstrate pronounced metabolic and organ-protective
effects and highlight the key role of paracrine mechanisms. Taken together, these findings indicate
the promise of a transition from whole-cell perinatal MSC therapy to standardized cell-free
products; however, the lack of clinical studies of cell-free derivatives and the methodological
limitations of existing studies currently do not allow recommending them for routine practice.
Large randomized trials with long-term follow-up and standardization of technologies for obtaining

perinatal cellular and cell-free products are needed.
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Tyiiingeme

Kipicne. 1 xone 2 tunti kaut nuaberi (KII) aypymasablK MeH ©TIM-KITIMHIH JKETEKIIi
cebenTepidiy Oipi OosbIm Kanma Oepemi, al HayKacTapAblH €1oyip Oesiri Ka3ipri 3amaHayu
¢dapmakorepanus asiceiHAa ga HbAlc-TbIH HbICaHanbl JCHreWepiHE JKETe aJIMaiJibl.
[lepunatanapl Me3eHXUMaNAbl OaraHanbl Jkacymanap (MBXX) sxoHe onmapaplH JKacyIiachl3
TYBIHIBIIAPE aWKBIH UMMYHOMOIYJISIUSUIBIK KOHE TPO(MUKAIBIK ocepiiepre ue KoHe auader
arbIMBIH MOJIM(UKAIMSIAYIBIH OOIaIaFsl 30p TOCLI PETIHIE KapacThIPhLIYIa.

MakcaTtsl. [Tepunaranaer MBX xonnansuiran K[ 1 xone K/ 2 ke3iHgeri KIMHHKAIBIK
JepPEeKTepl KyHeIeHaIpy KOHE TUaleT TIeH OHBIH aCKbIHYJIaphl Ke3iH e nepuHaTanabl MbBIK-Hb1H
JKacymiachl3 eHIMAepl (9K30ocoMamap, IMAFbIH JKAaCymafaH ThIC BE3WKYJajiap, CEKPEeToM,
KOHIUIMSJIAaHFaH opTa) OOMBIHINA TOKITUHUKAIBIK HOTHKEJIEP Il KOPBITY.

Marepuannap men aaicrep. XKyiieni momy PRISMA 2020 ycwhiHBIMIOapblHa CoiKec
opeiHpanabl. [3aey 2000 >xputFbl Ka"Tapgaan 2025 KbeUTFbl 3 KazaHFa JEHWIHTI KE3€HJE HETi3Ti
XaJIbIKapalblK OMOMEINIMHANIBIK JepeKKopiapaa TUILik mekreycis xyprizinai. K 1/ K 2 6ap
Haykactapra nepunatanisl MBXX HeMece onapabIH jkacylackl3 TybIHAbLIAPHI KOJIaHBUIFAH )KOHE
nuabeTke OarbITTaNIFaH  HOTWKeNepi Oap KIMHHUKAIBIK 3epTTeyliep, COoHAai-ak aualer
MoJieb/IepiHe MepuHATAbl dK30CcOManap, ’KacyllaJlaH ThIC BE3UKyjajap, CEKpETOM HEMece
KOHJWIMSUIAHFaH OpTa Mai1anaHblUIFaH JOKIMHUKAIBIK )KYMBICTAp €HTI1311.

Horuxenep. omyra 14 3eprrey (6 KIMHHMKANBIK, 8 KIMHWUKAara JEWIHT1) EHTI3UIIIL.
Pangomu3anusuianrad 3epTTeyIepaiH MeTa-Talaayapbl MepuHATAIILl KO3[ep/Ii Koca ajaFaHfa,
MBX-tepanus HbAlc-Thl mamamen | malbI3bIK MYHKTKE TOMEHJIETETIHIH, HHCYJWH 103aChIH
azalTaTeiHBIH JkoHe C-menTux JCHrediH apTTHIPATBIHBIH, OYJ pEeTTe ayblp JKaFbIMCHI3
KYOBUTBICTap IbIH KULTITT ecneiTiHiH KopceTTi. K/ 2 ke3inae nepunatanast MBX kongansuiran
KIMHUKAIBIK 3eprreyiep HbAlc-teiH 1-3%-Fa TeMeHeyiH %KoHEe MHCYIUHIe KaKETTITIKTIH 30—
50%-fa azaioblH, COHBIMEH KaTap WHCYJWHIE PE3UCTEHTTUIIK KOPCETKIIITEPiHIH KaKcapFaHbIH
KopceTTi. JIOKIMHUKANBIK JKYMBICTap TEPUHATANABI 3K30COMajiap, IIAFBIH KACYIIaJaH ThIC
BE3UKYyJIAIap JKOHE CEKPETOM HHCYJWHTE PE3MCTCHTTUIKTI JKaKCapTaThIHBIH, [-)Kacyliamap/Isl
KOPFalTBIHBIH, JUA0CTTIK  JKapalapJblH JKa3bUIYbIH  JKCIENIETETIHIH kKoHE  Hedpo-,
PETHHOMPOTEKTUBTIK 9Cep KaMTaMachl3 eTeTiHiH KepceTTi. KaHnT nuaberi Ke3iHae nepuHaTaiabl
KacyIlackl3 OHIMIEpre apHalFaH KIMHUKAJIBIK 3epTTEYJIep 13/Iey COTIH/Ie aHBIKTAJIFaH JKOK.

Kopsoithinabl. [lepunatanast MBXK, en anapimen UC-MSC, kinaukainsik 3eprreyiepae K/
1 sxone KJI 2 xe3inae TIUKEMISUIBIK OakplIayAblH opTaila, Oipak KIMHUKAJIBIK TYPFhIIAH MOH]I
JKaKCapyblH KaMTaMachl3 €Telll JKOHE KbICKa Mep3iMIl Kayirnci3mik mpoduiai KOsl
[Mepunaranapr MBXK-HBIH JKacymiachl3 TYBIHIBUIAPHI OOWBIHINA JOKIMHUKAIBIK JEPEKTEp
MapakpuHIIK MEXaHU3MJIEPAIH HETI3T1 pejiH JKOHE CTaHAapTHU3aIlUsJIaHFaH KacyIlachl3
npernapaTTapAblH MEePCIeKTUBAIBI €KEHIH pacTaiibl, OYJI paHIOMHU3aIUsIaHFaH KIWHUKAJIBIK
3epTTeyiepe KOChIMINA pacTayabl Tajlam eTell.

Tyiinai ce3mep: 1 Tunti kKant guaberi, 2 TUNTI KAHT JuabeTi, MeE3eHXUMAIIbI
OaraHaJIbI/CTPOMAJIIBIK JKacylanap, KiHAIK OaybIHBIH ME3CHXUMAaJAbl OaraHalbl JKacyllaiaphl,
KacyIagaH ThIC BE3UKYJIANap, KaCyIIaIbIK-TIHIIK TepaIHsl.

NEPUHATAJIBHBIE ME3EHXUMAJIBHBIE CTBOJIOBBIE KJIETKHU U KX
BECKJIETOUYHBIE TPONU3BO/JHBIE IPU CAXAPHOM JUABETE 1 1 2 TUIIA:
CUCTEMATHUYECKHU OB30P
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AHHOTaNUA

BBenenue. Caxapupiii amaber 1 w 2 Tuma ocraercs OJHOM W3 BEOyIIUX NPUYUH
3200JIeBa€MOCTH W CMEpPTHOCTH, a 3HAYUTENbHAs YacTh MAllMEHTOB HE JIOCTUTACT IEIEBBIX
ypoBaeit HbAlc naxe Ha ¢QoHe coBpemeHHod (apmakorepanun. [lepuHaranbHbIE
Me3eHxuMalbHble cTpoManbHbie kKieTku (MCK) u ux OeckieToyHble MPOU3BOJIHBIC 00TaJar0T
BBIPQXECHHBIMU UMMYHOMOIYJUPYIOIIUMU U TpopuueckiuMu 3¢ (heKTaMu 1 pacCMaTpUBAIOTCS KakK
MEPCIIEKTUBHBINA TOIX0]] K MOAU(DUKAIINY TEUCHUs qruabdera.

Heap. CucreMaTu3npoBaTh KJIMHUYECKUE JAaHHbBIE MO MPUMEHEHUIO nepuHaTaibHbix MCK
npu C/{1 u C[A2 u 0600ImuUTh TOKIMHUYECKUE PE3YNIbTaThl MO MEPUHATAIBHBIM OECKICTOYHBIM
npoaykram MCK (3k30coMbl, Majible BHEKJIETOYHBIE BE3UKYJIbI, CEKPETOM, KOHIUIIMOHUPOBAHHAS
cpena) mpu AuadeTe U ero OCIOKHEHUSX.

Marepuanbl U MeToabl. CucTteMaTHYeCKWid 0030p BBIMOTHEH B COOTBETCTBHH C
pexomenpauuamu  PRISMA  2020. Ilouck npoBOAMIM B OCHOBHBIX MEXAYHapOIHBIX
OmoMeTMIIMHCKUX 0a3ax maHHbIX 3a nmepuo ¢ ssuBaps 2000 r. o 3 okts0ps 2025 r. 6€3 sI3bIKOBBIX
orpannueHui. Bkmouanmu knmHMuYeckue uccnenoBanus CI/CHA2 ¢ npumeHeHHEM
nepuHataidbHblx MCK unm ux OecKJIeTOYHBIX NMPOU3BOAHBIX U JTMAOET-OpUEHTHUPOBAHHBIMU
UCXOJaMH, a TaKXe JOKIMHHYecKHe paboThl Ha MOJeNsX AuabeTa C HCIOIb30BAHHEM
NEepUHATATBHBIX HK30COM, BHEKJICTOYHBIX BE3UKYJI, CEKPETOMA U KOHIUIIMOHUPOBAHHOM Cpeibl.

PesyabTaThl. B 0030p BKiItOUueHO 14 nccnenoBanuit (6 KIMHUYECKUX, 8 TOKIMHHUYECKUX).
Mera-aHann3bl paHIOMU3UPOBAHHBIX HcCclenoBaHUM mokazanu, uyto MCK-tepanus, Brirovas
NepUHATAIbHBIE MCTOYHUKH, CcHUkaeT HbAlc Ha ~1 MpOUEHTHBIM MYHKT, YMEHBIIAET 03y
MHCYJIMHA U noBbImaeT C-nentuj 6e3 yBeInueHUs YaCTOThI CEPbEe3HBIX HEXKeNIaTeNbHbIX SBJICHUI.
Knunnueckue uccnenoBanust nepuHaraibabix MCK npu C/12 nemoncTpupytoT cHmkenue HbAlc
Ha 1-3% u ymeHbleHre notpedHocty B uHCynuHe Ha 30-50% ¢ 0JHOBpPEMEHHBIM YIyUIIeHUEM
MOKa3aTenei MHCYTUHOPE3UCTEHTHOCTH. JlokimHnYeckue paboThl TOKa3aiH, YTO epUHATATILHBIC
9K30COMBI, Majible BHEKJIETOYHBIE BE3UKYJIBI U CEKPETOM YJIyUIIaloT MHCYJIHMHOPE3UCTEHTHOCTD,
3alIUIIAIOT [-KJIETKH, YCKOPSIOT 3aKUBJICHHE TUA0CTHUECKUX paH M 00EeClednBaioT HEPpo- U
PETUHONPOTEKTUBHBIN A dekT. KinHuuecknx wuccnenoBaHuil NepUHATAIbHBIX OECKIECTOYHBIX
npoaykToB rpu C/] Ha MOMEHT MoucKa He BBISIBICHO.

3axiawouenue. Ilepunaraneasie MCK, npexne Bcero UC-MSC, B KIMHHYECKUX
UCCIICIOBAHMIX  OOECIEUMBAIOT yMEpPEHHOE, HO KIWHUYECKH 3HAYUMOE YIydllICHHE
rimukeMuueckoro KoHTposs npu CII1 u CJ12 npu 6aronpusiTHOW KpaTKOCPOYHON 0€30MaCHOCTH.
JIOKJIIMHWYEeCKUE NaHHbIE MO MePUHATAIBLHBIM OCECKJIETOYHBIM IMPOW3BOJHBIM IOATBEPIKIAIOT
KIIOYEBYIO POJb TMAapakKpUHHBIX MEXaHW3MOB M TEPCHEKTUBHOCTh CTaHIAPTHU30BAHHBIX
OECKJIETOYHBIX MPENapaTroB, yTo TpeOyeT MOATBEPKACHHS B PaHIOMHU3UPOBAHHBIX KIMHUYECKUX
UCCJIETOBaHUSIX.
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Abstract

Introduction. Decarbonization is important for public health, because CO. emissions and air
pollutants, including PM3 s, are associated with increased cardiovascular and respiratory morbidity
and premature mortality.

Aim. To compare the dynamics of CO> emissions from the health-care system and Bitcoin
mining in Kazakhstan and to assess trajectories through 2030 under different scenarios.

Materials and methods. A retrospective ecological time-series analysis covered 2016—2022
and included deterministic scenarios through 2030. National fossil CO- and energy indicators were
obtained from official statistics (Form 1-TEB). Health-care emissions were estimated top-down as
3.65% of national fossil CO., calibrated using the Kazakhstan Health Sector Emissions Fact Sheet.
Mining emissions were calculated from annual electricity consumption and the power-system
emission factors.

Results. National fossil CO; increased from 211.5 to 245.9 Mt. Health-care emissions rose
from 7.71 to 8.96 Mt COze at a share of 3.64-3.65%. The trend was significant: f=+0.158 Mt/year,
p=0.031, R?>=0.64. Bitcoin-mining emissions increased from 0.82 to 7.50 Mt COze: p=+1.187
Mt/year, p<0.001, R?=0.96. Mining electricity consumption grew from 1,234 to 11,234 GWh, and
its share in national electricity use increased from 1.66 to 10.13%. The mining/health ratio
increased from 10.7 to 83.7%: P=+0.133/year, p<0.001, R>=0.97. In 2021, the health-care
emissions structure comprised Scope 1 67% (5.76 Mt), Scope 2 5% (0.43 Mt), and Scope 3 28%
(2.40 Mt). Heating and fuel combustion accounted for 57% of the total. The resulting structure
indicates that the main mitigation potential in health care is related to building energy retrofits, a
transition to clean heat, and improved efficiency of on-site equipment in care delivery settings.
Through 2030 under BAU, health care reaches 9.5 Mt and mining 10.4 Mt. Under Health-only,
health care decreases to 5.2 Mt, while mining remains 10.4 Mt. Under Joint action, 5.2 Mt for
health care and 3.5 Mt for mining are achieved.

Conclusion. Moderate growth in health-care emissions is accompanied by rapid growth in
Bitcoin-mining emissions, which by 2022 nearly matched the sector’s carbon footprint. The
maximum effect is achievable by reducing health-care emissions, primarily Scope 1, and by
decarbonizing or restricting mining.
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Introduction. Climate change and ambient air pollution are regarded as among the key
global threats to public health in the 21st century [1, 2]. According to the World Health
Organization, exposure to air pollutants—primarily fine particulate matter (PMzs) — is associated
with increased cardiovascular and respiratory morbidity, premature mortality, and substantial
losses in life expectancy [3, 4]. In this context, growing attention is being paid not only to
traditional emission sources, but also to sectors of the economy that were previously not considered
significant determinants of climate-related health risks [5].

The healthcare system occupies a special position in this context [6]. On the one hand, it is
intended to reduce the burden of diseases associated with environmental exposures; on the other
hand, it itself generates a noticeable carbon footprint due to energy consumption, building heating,
medical equipment, pharmaceutical production, and logistics supply chains [7, 8]. International
estimates suggest that the healthcare sector accounts for 2% to 5% of global greenhouse gas
emissions, while the structure and sources of emissions vary substantially across countries
depending on the energy mix and the organization of healthcare delivery [9].

In parallel, recent years have seen rapid growth of energy-intensive digital industries,
including cryptocurrency mining based on the proof-of-work mechanism [10]. The high electricity
consumption of mining farms and their reliance on carbon-intensive power generation make this
sector a potentially significant source of CO: emissions and air pollutants [11]. In a number of
countries, the contribution of cryptocurrency mining to national electricity consumption and
emissions is already comparable to that of traditional industrial sectors, which has raised increasing
concern among regulators and experts in environmental protection and public health [12].

The Republic of Kazakhstan represents an illustrative example of a country where these
processes are unfolding simultaneously. Kazakhstan’s energy system is characterized by a high
share of fossil fuels, primarily coal and gas, which results in high carbon intensity of electricity
generation [13]. Against this background, Kazakhstan has in recent years become one of the major
centers of cryptocurrency mining, which has been accompanied by a sharp increase in electricity
consumption by this sector [14]. At the same time, the country’s healthcare system operates within
an energy-intensive infrastructure, including a substantial stock of inpatient facilities with
autonomous heat supply and limited electrification of certain processes [15].

Despite the availability of some estimates of the healthcare system’s carbon footprint and a
growing number of publications addressing the environmental aspects of cryptocurrency mining,
comparative studies that consider healthcare and mining within a single analytical framework
remain extremely limited, especially in countries with economies in transition [16]. Existing
studies generally lack comparisons of emissions dynamics in these sectors, their relative
contributions to national CO2 emissions, and the potential consequences for public health [17].

In this regard, it is important to conduct a comprehensive analysis in order, based on official
statistics, to assess the dynamics of CO: emissions from healthcare and bitcoin mining in
Kazakhstan, compare their contributions and growth rates, identify key sources of emissions within
healthcare, project scenarios through 2030, and provide an approximate estimate of the associated
burden on population health.

Thus, the aim of this study is a comparative analysis of the dynamics and projected
trajectories of CO: emissions from the healthcare system and bitcoin mining in the Republic of
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Kazakhstan in 2016-2030, with an emphasis on their relevance for public health policy and
sustainable development.

Materials and Methods.

Ethical issues

The study used aggregated data from open and official sources. Personal data and information
enabling identification of individuals were not used; therefore, ethics committee approval was not
required.

Study design

The study was conducted as a retrospective ecological time-series analysis aimed at assessing
the dynamics and comparative trends of carbon dioxide (CO:) emissions from the healthcare
system and Bitcoin mining in the Republic of Kazakhstan.

The analysis covered the period 2016-2022; in addition, scenario estimates were produced
up to 2030. The unit of analysis was the national level; no individual-level data were used.

The study was conducted in accordance with the STROBE recommendations for reporting
observational studies, taking into account the specifics of ecological and policy-oriented analyses
[18].

Data sources

Data on electricity consumption and the structure of the energy balance of the Republic of
Kazakhstan were obtained from official sources of the Bureau of National Statistics of the Agency
for Strategic Planning and Reforms of the Republic of Kazakhstan, which is the authorized state
body responsible for compiling energy statistics.

Indicators were constructed in accordance with the “Methodology for compiling the fuel and
energy balance and calculating selected statistical indicators characterizing the energy sector,”
approved by Order No. 160 of the Chairman of the Statistics Committee of the Ministry of National
Economy of the Republic of Kazakhstan dated August 11, 2016. Data collection is carried out
through national statistical observations using Form 1-FEB (annual).

National CO: emissions from fossil fuel combustion were used in alignment with
international approaches to accounting for energy-related emissions.

Baseline data on healthcare system emissions were obtained from the Kazakhstan Health
Sector Emissions Fact Sheet (Health Care Without Harm / Arup), in which total sectoral emissions
in 2015 were estimated at 7.34 Mt CO.-equivalent, corresponding to 2.2% of the national climate
footprint and 0.41 t COz-equivalent per capita.

To estimate healthcare system emissions in 2016—2022, a proportional approach was applied.
A ratio coefficient of healthcare emissions to national CO: emissions from fossil fuel combustion
in 2015 was calculated. It was assumed that the sector’s share of national emissions remained
relatively stable over the analyzed period.

Annual healthcare system emissions were calculated by multiplying national CO: emissions
by this coefficient.

For the structural analysis of healthcare emissions in 2021, a modeled decomposition by
Scope 1, Scope 2, and Scope 3 was used, based on national and international estimates of the carbon
footprint of the healthcare sector.

Electricity consumption by Bitcoin mining

Electricity consumption volumes of Bitcoin mining farms in Kazakhstan were estimated:

—using a combined approach that included:

—data provided by mining farm operators;
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—analytical reports and publications by companies operating in the cryptocurrency mining
sector;

—previously published scientific studies using Kazakhstan’s national statistics.

Based on these sources, annual electricity consumption by mining (GWh) and its share in the
country’s total electricity consumption were determined.

For international comparisons, data from open analytical sources (Visual Capitalist) were
used; however, such comparisons were descriptive and were not central to the present study.

Calculation of carbon dioxide emissions

Annual CO: emissions from Bitcoin mining were calculated based on electricity consumption
volumes using emission factors for Kazakhstan’s power system.

Emission factors (kg CO:-equivalent per kWh) were determined taking into account the
electricity generation mix (coal-, gas-, and other power plants) and standard values for the
corresponding fuel types.

The average emission factor for the national power system was applied separately for each
year and was used to convert electricity consumed by mining into CO2-equivalent emissions (Mt).

Classification of healthcare system emissions

Healthcare system emissions were classified in accordance with the Greenhouse Gas
Protocol (GHG Protocol):

Scope 1 — direct emissions associated with fuel combustion in medical organizations and the
operation of on-site generators;

Scope 2 — indirect emissions from consumed electricity and district heat supply;

Scope 3 — indirect emissions related to supply chains (pharmaceutical products, medical
equipment), construction, staff and patient transportation, and waste management.

Scenario estimates up to 2030

Scenario modeling of CO> emissions up to 2030 was conducted using a deterministic
approach with specified end values:

—Business-as-usual (BAU) — continuation of current trends without additional emission-
reduction measures.

—Health-only — implementation of decarbonization measures exclusively within the
healthcare system.

—Joint action — simultaneous implementation of emission-reduction measures in the
healthcare system and the Bitcoin mining sector.

Emission values for 2030 were determined based on expert and literature estimates. Annual
trajectories for 2021-2030 were formed by linear interpolation between the baseline values for
2021 and the target values for 2030. Probabilistic or stochastic forecasting models were not applied.

Health burden assessment

For 2021, an illustrative assessment of the health burden associated with emissions from the
analyzed sectors was conducted. National estimates of mortality and DALY's attributable to PM2z 5
exposure were obtained based on Global Burden of Disease—style estimates for Kazakhstan.

Sector-specific mortality and DALY's were calculated by proportionally scaling the national
PM: 5 burden according to the share of fossil CO. emissions attributable to the healthcare system
and Bitcoin mining. Uncertainty was expressed as 95% uncertainty intervals (UI) and was inherited
from the national estimates.

These calculations were used to compare orders of magnitude and were not intended to
establish causal relationships.
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Statistical analysis

Statistical processing was performed using SPSS Statistics version 25. Descriptive statistics
were calculated for indicators of electricity consumption and CO; emissions. Time-series analysis
was applied to assess dynamics over 2016-2022.

Linear regression (OLS) was used to estimate trends in emissions from the healthcare system,
Bitcoin mining, and their ratio. Regression results were presented as B coefficients (change per
year) with 95% confidence intervals, p-values, and coefficients of determination (R?). Share
analysis was used to assess the contribution of renewable and non-renewable energy sources to
mining energy consumption.

Comparative analysis with other Bitcoin-producing countries was descriptive. All statistical
tests were two-sided; the level of statistical significance was set at p < 0.05.

Results. In 2016-2022, national CO: emissions from fossil fuel combustion increased from
211.5 Mt to 245.9 Mt (+16.3% over the period), alongside an increase in estimated healthcare
system emissions from 7.71 to 8.96 Mt CO: (Table 1).

Table 1. National fossil CO. emissions and estimated health-care CO; emissions, 2016-2022

Year [Population| National | Health | Health Care Bitcoin Mining share
million fossil Care | share national Mining national
CO2 Mt |CO2 Mt CO2 Electricity electricity
GWh

2016 18.4 211.5 7.71 3.65 1234 1.66
2017 18.7 2243 8.18 3.65 2345 2.92
2018 18.9 226 8.24 3.65 3456 4.03
2019 19.2 214.7 7.83 3.65 4567 5.07
2020 19.5 222.7 8.12 3.65 7234 7.2
2021 19.7 235.2 8.57 3.64 10346 9.79
2022 20 245.9 8.96 3.64 11234 10.13

The linear trend for healthcare emissions was moderate but statistically significant, § = 0.158
Mt per year, 95% CI 0.020-0.295, p = 0.031, R? = 0.64 (Table 3; Figure 1).
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Figure 1. Health-care versus Bitcoin mining CO: emissions, 20162022

Which in turn corresponds to an average increase of about +1.95% per year relative to the
2016 level, with no signs of acceleration at the end of the series.

For Bitcoin mining over the same period, a sharp rise in estimated emissions was observed
from 0.82 to 7.50 Mt COse (Table 2). The linear trend was much more pronounced and highly
robust: B = +1.187 Mt CO; per year, 95% CI 0.914-1.460, p < 0.001, R? = 0.96. The share of
mining in national fossil CO2 increased from 0.39% to 3.05%.

Table 2. Healthcare versus Bitcoin mining CO: emissions in Kazakhstan, 20162022

Yea | National | Health Bitcoin Bitcoin | Mining share | Mining CO2 as
r fossil Care CO2 Mining Mining | national CO2 pct of
CO2 Mt Mt Electricity | CO2 Mt pct HealthCare CO2
GWh

2016 | 211.5 7.71 1234 0.82 0.39 10.6

2017 | 2243 8.18 2345 1.57 0.7 19.2

2018 226 8.24 3456 231 1.02 28

2019 | 214.7 7.83 4567 3.05 1.42 39

2020 | 222.7 8.12 7234 4.83 2.17 59.5

2021 235.2 8.57 10346 6.91 2.94 80.6

2022 | 2459 8.96 11234 7.5 3.05 83.7
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The convergence of the carbon footprint of mining and healthcare is clearly visible in terms
of the mining/health ratio, which increased from 10.7% (2016) to 83.7% (2022) (Figure 2).
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Figure 2. Bitcoin mining emissions as a percentage of health-care emissions

The trend in the ratio was also statistically significant, f = +0.133 per year (i.e., +13.3
percentage points per year in proportion units), 95% CI 0.106-0.161, p < 0.001, R? = 0.97 (Table
3). Practically, this means that across seven points in the series, mining “caught up” with healthcare
outliers to about ~0.8 of the sector by 2022.

Table 3. Linear trends in sectoral CO, emissions (OLS analysis), 2016-2022

Outcome Annual change | CI95% | CI95 % - R
beta low high value | square

d

Health-care CO: emissions (Mt 0.158 0.02 0.295 0.031 0.64

COze)

Bitcoin mining CO: emissions

(Mt COse) 1.187 0.914 1.46 0,001 0.96

Mining-to-health ratio

(Mining/Health) 0.133 0.106 0.161 0,001 0.97
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The structure of healthcare system emissions in 2021 was characterized by the dominance of
direct sources: Scope 1 = 5.76 Mt COze (67.0%), Scope 2 = 0.43 Mt (5.0%), Scope 3 = 2.40 Mt
(28.0%) (Figure 3).

6 -

Emissions (Mt CO:ze)

Scope 1 Scope 2 Scope 3
Scope

Figure 3. Health-care greenhouse gas emissions by scope, 2021
Within Scope 1, the largest share was attributable to fuel combustion in inpatient facilities
and clinics (4.90 Mt; 57.0%), whereas the contribution from generators was 0.86 Mt; 10.0%. The
largest components of Scope 3 were associated with pharmaceutical products (0.84 Mt; 9.8%) and
medical equipment (0.60 Mt; 7.0%) (Table 4).

Table 4. Breakdown of Kazakhstan’s health-care greenhouse gas emissions by scope and sub-
sector, 2021

Scope | Category Emissions Mt CO2e | Share pct
Scope 1 | Scope 1 — Fuel combustion in hospitals & clinics 4.9 57
Scope 1 | Scope 1 — On-site generators (diesel, gas) 0.86 10
Scope 2 | Scope 2 — Grid electricity for facilities 0.34 4
Scope 2 | Scope 2 — Purchased district heating / steam 0.09 1
Scope 3 | Scope 3 — Pharmaceuticals and chemicals 0.84 9.8
Scope 3 | Scope 3 — Medical devices and equipment 0.6 7
Scope 3 | Scope 3 — Construction and capital goods 0.36 4.2
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Scope 3
Scope 3

Scope 3 — Staff and patient transport 0.36 4.2
Scope 3 — Waste management and other services 0.24 2.8

Scenario projections to 2030 showed that under a business-as-usual pathway, healthcare
emissions increase from 8.6 (2021) to 9.5 Mt COze in 2030 (+0.9 Mt; +10%), while mining
emissions increase from 6.9 to 10.4 Mt (+3.5 Mt; +50%) (Table 5; Figure 4).

Table 5. Scenario projections of CO: emissions to 2030.

Scenario Sector Baseline | Projected | Absolute Relative Share of
2021 2030 change change vs | projected
MtCO2 | MtCO2 | MtCO2 2021 national
2030
BAU Health 8.6 9.5 0.9 10 2.6
sector
BAU Bitcom 6.9 10.4 3.5 50 2.8
mining
Health- Health 8.6 5.2 34 40 1.4
only sector
Health- Bitcoin 6.9 10.4 35 50 28
only mining
Joint action | Ticalth 8.6 5.2 34 40 1.4
sector
Joint action |  Dcoin 6.9 35 35 50 0.9
mining

In the Health-only scenario, healthcare emissions decrease to 5.2 Mt (—3.4 Mt; —40%);
however, mining emissions remain on a growth trajectory up to 10.4 Mt (+50%), meaning the total
burden remains high.
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Figure 4. Scenario-based projections of emissions, 2021-2030
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Maximum effect is achieved under the Joint action: healthcare decreases to 5.2 Mt (—40%),
and mining — to 3.5 Mt (—3.5 Mt; —=50%) (Table 5). Here it is important that within the 2021-2030
period the trajectories on the graph are an interpolation between the specified points for 2021 and
2030, rather than an independent year-by-year forecast (Figure 4).

An illustrative estimate of the health burden for 2021 showed comparable orders of
magnitude for the healthcare system — 365 deaths per year, 95% UI 255-475, and 8.0 thousand
DALYs/year, 95% UI 5.6—-10.4; for bitcoin mining — 290 deaths/year, 95% UI 200-380, and 6.5
thousand DALYs/year, 95% UI 4.6-8.4 (Table 6; Figure 5).

Table 6. Estimated health burden attributable to sector-specific emissions, 2021.

Sector Share of | PM25 Deaths | PM25 DALYs Main causes
national attrib 95U1 attrib 95U1 ranked
fossil CO2 | deaths n DALYs thousands
thousands
Health 3.6 365 255— 8 5.6-10.4 | Ischaemic heart
sector 475 disease, stroke,
COPD, lung cancer
Bitcoin 2.9 290 200- 6.5 4.6-8.4 | Ischaemic heart
mining 380 disease, stroke,
COPD
Combined 6.5 655 455— 14.5 10.2-18.8 | Cardiovascular and
855 chronic respiratory
diseases
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Figure 5. Illustrative PM s-attributable mortality, 2021

Cumulatively, the two sectors accounted for 655 deaths/year (95% UI 455-855) and 14.5
thousand DALYs/year (95% UI 10.2-18.8) (Table 6).

Discussion. The present study showed that in Kazakhstan in 20162022, the rise in national
CO: emissions from fossil fuel combustion was accompanied by a moderate increase in the
estimated carbon footprint of the healthcare system, whereas emissions associated with bitcoin
mining grew substantially faster and by the end of the period approached the scale of the entire
healthcare sector.

Estimated healthcare system emissions increased from 7.71 to 8.96 Mt CO:e against the
background of rising national fossil CO: from 211.5 to 245.9 Mt. At the same time, the linear trend
in healthcare emissions remained moderate (f = +0.158 Mt/year, 95% CI 0.020-0.295, p = 0.031,
R? = 0.64). Such dynamics appear expected for a sector whose infrastructure is inertial: capital
assets (inpatient facilities, heating systems, boiler houses, engineering networks) change slowly;
therefore, annual increments are typically close to linear and reflect overall growth in energy
consumption and system load [9].

Bitcoin mining showed a completely different pattern: emissions grew from 0.82 to 7.50 Mt
COze, and the trend was almost “perfectly” linear for a short series of observations (f = +1.187
Mt/year, 95% CI 0.914-1.460, p < 0.001, R? = 0.96). In practical terms, this means that the annual
additional climate impact of mining was an order of magnitude higher than that of healthcare and,
within the observed period, remained stable [11]. A likely explanation is rapid changes in the
industry’s scale (expansion of farm capacity) under relatively stable carbon intensity of the power
system [19].

Particularly illustrative is the convergence of the sectors in terms of the mining/health ratio:
an increase from 10.7% to 83.7% over 20162022 and a statistically significant trend ( =
+0.133/year, 95% CI 0.106-0.161, p < 0.001, R*> = 0.97). This is not merely mining growth; it is
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quantitative evidence that within a few years, a sector unrelated to core social infrastructure
approached the entire national healthcare system in climate footprint. For the debate on
decarbonization priorities, this is a strong argument that focusing exclusively on “traditional”
sectors is insufficient [16].

Structural decomposition of healthcare emissions for 2021 shows the dominance of Scope 1
—67% (5.76 Mt CO2e), whereas Scope 2 accounts for 5% and Scope 3 for 28%. Within Scope 1,
the main contribution is associated with fuel combustion in medical organizations (4.90 Mt; 57%),
while generators contribute 0.86 Mt; 10%. This profile logically aligns with the characteristics of
heat supply and energy consumption of inpatient facilities in countries with a high share of coal
and gas in the energy mix and a significant role of local heating solutions [20].

The practical implication here is rather straightforward: the fastest and potentially largest
effects in healthcare should be expected from measures targeting heat and fuel (building energy
efficiency, modernization of boiler houses/heat substations, switching to less carbon-intensive
fuels, reducing the need for autonomous generation), rather than only from “electrification” or
electricity procurement. Against this background, the relatively small share of Scope 2 (5%) means
that even radical changes in consumed electricity will yield limited impact unless the issue of heat
and direct fuel combustion is addressed [21].

At the same time, the Scope 3 share (28%) requires cautious interpretation. In the
international literature, for many countries healthcare supply chains can dominate [22]. In this case,
the estimate is likely conservative, because aggregated assumptions and incomplete detailed data
on procurement, logistics, and life cycles of medical products may lead to underestimation. This
does not invalidate the conclusions, but it sets the direction for the next step: expanding the Scope
3 inventory and moving from modeled shares to more “bottom-up” data (procurement categories,
volumes, and suppliers) [23].

Scenario estimates through 2030 reinforce the core meaning of the comparison. Under
business-as-usual, healthcare emissions increase to 9.5 Mt COze (+10% relative to 2021), whereas
mining emissions reach 10.4 Mt (+50%). That is, if trajectories are maintained, mining is capable
not only of “catching up with” but also surpassing the healthcare sector in carbon footprint [11,
19].

The Health-only scenario demonstrates an important governance paradox: even if healthcare
reduces emissions to 5.2 Mt (—40%), mining growth to 10.4 Mt will maintain a high overall burden.
This underscores the need for an intersectoral approach. The most pronounced effect is achieved
only under Joint action (healthcare 5.2 Mt, mining 3.5 Mt), that is, with simultaneous
implementation of measures in both sectors. In essence, the results propose a policy framework:
decarbonization of healthcare should proceed in parallel with regulation of the energy profile of
energy-intensive digital industries; otherwise, part of the effect will be offset at the level of national
emissions [24].

Importantly, the annual trajectories for 2021-2030 in the study were constructed as
interpolation between specified points rather than as a time-series forecast. This limits
interpretation in terms of “precise year-by-year prediction” but it does not reduce the value of the
scenario comparison: it shows the order of magnitude of potential changes and the differences
between strategies [25].

An illustrative estimate of the health burden for 2021 showed comparable orders of
magnitude: for healthcare — 365 deaths/year (95% UI 255-475) and 8.0 thousand DALY's (95% UI
5.6-10.4); for mining — 290 deaths/year (95% UI 200-380) and 6.5 thousand DALYs (95% Ul
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4.6-8.4); in total — 655 deaths (95% UI 455-855) and 14.5 thousand DALY's (95% UI 10.2—18.8).
These values are important as a communication bridge between “tons of CO;” and outcomes that
are understandable for the healthcare system [26].

At the same time, the method of scaling the burden by the share of fossil CO: is a simplifying
one. It is useful for estimating orders of magnitude and comparing sectors, but it does not replace
full-fledged models linking source emissions to PM2 s concentrations and subsequent risks (e.g.,
through emissions inventories, atmospheric modeling, and concentration—response functions) [27].
This assumption requires further validation, especially in the regional context of Kazakhstan, where
the contribution of different sources to PM2 s may vary substantially across regions and seasons.

Study limitations

This study has several limitations. The first limitation is related to the assessment of
healthcare emissions based on a fixed share of national fossil CO: (a coefficient of 3.65%). The
second limitation is the uncertainty in estimating the energy consumption of mining. Although a
combined approach was used, the industry is characterized by high volatility, regulatory changes,
and possible incompleteness of reporting. Nevertheless, the high explained variance of the trend
(R? =0.96) and narrow confidence intervals for B indicate the robustness of the overall dynamics
within the selected period. The third limitation is that scenario modeling up to 2030 is deterministic
in nature and is intended for comparing strategies rather than for accurate forecasting.

Conclusion. In 2016-2022, CO: emissions from Kazakhstan’s healthcare system grew
moderately and linearly, whereas emissions associated with bitcoin mining increased much faster
and by 2022 became comparable in scale to emissions from the entire healthcare sector. The main
contribution to healthcare’s carbon footprint comes from direct emissions (Scope 1), primarily
heating and local fuel combustion, which makes decarbonizing the thermal infrastructure of
medical organizations a priority. The rapid growth of energy-intensive digital industries, including
cryptocurrency mining, can offset the effects of healthcare decarbonization in the absence of cross-
sector regulation. Scenario estimates through 2030 show that a substantial reduction in total
emissions is possible only if measures are implemented simultaneously in the healthcare system
and in the bitcoin-mining sector. Illustrative estimates of the health burden indicate comparable
orders of impact from healthcare and bitcoin-mining emissions, underscoring the importance of

climate policy for public health.
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KA3AKCTAHJIAFBI IEHCAVJIBIK CAKTAY )KYHECI MEH BUTKOUH
MAVHUHITHEH TYBIHIAUTHIH KOMIPTEK IIBIFAPBIHIBLIAPBI: 2016-2030
KBIJITAP APAJIBIF BIHIAT'BI CAJIBICTBIPMAJIBI YPAICTEP MEH BOJIZKAMJIAP

A. KACKBIPBEKOBA !, M. EPKEH 2, A. KACKBIPBEK *, O. BACUJILEBA *

! «Zaman-Bank» AK «/cnam 6anki», Acrana, Kazakcran

2 EM Technology, Actana, Kazakcran

3 Blockchain and Al, Acrana, Kazakcran

* HoBocibip MemylekeTTik MenuIuHa yHuBepcuTeti, Hosoci6ip, Peceit denepanuscol

Tyiingeme

Kipicnme. JlexapOoHuzamusi KOFaMIbIK JCHCAYJBIK YIIiH MaHbBRAbL, eouTkeHi CO;
IIBIFAPBIH/IBIIAPE] JKOHE aya JIACTAaFbITaphl, COHBIH imriHae PMas, Kypek-KaHTaMbIp >KOHE
pecrupaTopiblK  aypyIIaHABIKTBIH apTybIMEH J>KOHE MeEp3iMiHEH OypbhIH eJIIM-XKITIMMEH
0ailTaHBICTHI.

Makcarbl. Kazakcranmarsl JeHCAyJIBIK CakTay JXyileci MeH OWTKOMH-MalHWHTTIH CO>
IIBIFAPBIHIBUTAPBIHBIH TMHAMHUKACHIH CAJIBICTBIPY JKOHE 9pTYPIIi ClieHapHiinep xaraanbHaa 2030
JKBITFA JICHIHT1 TpaeKTOpUsIap bl Oaranay.

Martepuannap MeH dictep. PeTpoCclieKTUBTI SKOJMOTHSUIBIK yaKbITTBHIK Tannay 2016-2022
Kbeuaapapl Kamthir, 2030 sxpuTFa JeliH JeTepPMUHUCTIK crieHapuiiiepai edri3ai. National fossil
CO; xoHE PHEPreTHKANbIK KopceTKimTep pecMu cratuctukagan (1-TOB) anbanael. JleHcaynbik
cakray IIbIFapbeIHIbLIApbl top-down Tacimimed national fossil CO:-TeiH 3,65% yreci periHzae
Oarananpin, Kazakhstan Health Sector Emissions Fact Sheet Goiipiaia kanmuOpnesai. MaHUHT
HIBIFAPBIHIBUIAPB]  KBUIABIK OHEPTUS TYTBIHYBl JKOHE JJIEKTp DHEPIreTUKAIBIK JKYHEHIH
HIBIFApBIHABLIAP K03 PuineHTTepi OONBIHIIA eCenTeN .
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Horuxkenep. National fossil CO; 211,5-ten 245,9 Mt-ka neitin ecti. [leHcaynbIk cakray
HIBIFAPBIHBLIAPEL 3,64-3,65% ynec xarmaiteiaga 7,71-men 8,96 Mt COxze-ke AeiiiH YIIFaiIbL.
Tpenn monzi 60masl: f=+0,158 Mt/xbu1, p=0,031, R?=0,64. BUTKOUH-MAiHUHT IBIFAPBIHABLIAPEI
0,82-nen 7,50 Mt COse-ke neifin ecri: P=+1,187 Mt/xsin, p<0,001, R*=0,96. MaitHunrrig
sHeprusi TyThIHYHI 1234-ten 11234 I'Bt-car-ka aeilin apTThl, al eiH 3JCKTP TYTHIHYBIHIAFbI
yiteci 1,66-nan 10,13%-ra neiiin keOeitni. mining/health kareinacer 10,7-nen 83,7%-ra aeiiin ecTi:
B=+0,133/xb1m, p<0,001, R?=0,97. 2021 KBTI AEHCAYNBIK CAKTAy IIBIFAPBIHIBLIAPHIHBIH
KypbUTBIMBL Scope 1 67% (5,76 Mt), Scope 2 5% (0,43 Mt) xxone Scope 3 28% (2,40 Mt) Gonsl.
JKbUIbITY 5K9HE OTBIHJBI XKaFy Kajmbl KeseMHIH 57%-bIH KaMTaMachl3 €TTi. AJIBIHFAH KYPbUIBIM
JICHCAyJIBIK CaKTayAarbl HET13T1 TOMEHJIETY pe3epBi FUMapaTTapAbl SHEPTUs TUIM/I1 )KaHFBIPTYMEH,
Ta3a JKbUTyFa KOUIYMEH J>XOHE MEAMIIMHAIBIK KOMEKTI KOepCeTy OpbIHIApbIHAA >KaOJbIKTHIH
TUIMJUTITIH apTThIpyMeH OaitnanbicThl ekeHiH kepcereai. 2030 xxputra neitin BAU cienapuitinge
JeHcayJIbIK cakTay 9,5 Mt-ka, maitnunar 10,4 Mt-ka xeteni. Health-only cuienapuiiinne nencayibik
cakray 5,2 Mt-ka neitin temennmelini, mainunar 10,4 Mt nenreitinge kamanmel. Joint action
CIleHapUiiH/e ACHCAYJIBIK CaKTay YIIiH 5,2 Mt jkoHe MallHUHT yiIiH 3,5 Mt kepceTKimTepine Ko
KETKIZ1ITeI.

KopbITbIHABL. J[eHCcaybIK caKTay MIbIFapbIHIBLIAPBIHBIH KaJIBITHl ©6CY1 OUTKOUH-MaifHUHT
HIBIFAPBIHABIIAPBIHBIH KBUIIAM ©cyiMeH Karap kKypemi, amn 2022 xpuiFa Kapail MaifHUHT
CEeKTOPABIH KOMIPTeK 13IMEH JepiiK TeHecTi. EH JkoFapbl ocep JCHCAyJBbIK CaKTay
IIBIFAPBIHIBUIAPBIH, €H anabiIMeH Scope | OoibIHIIA, KBICKAPTY JKOHE MAaWHUHITI
nexapOoHU3aLusIay HeMece IEKTey JKaFAalbIH/1a MYMKIiH.

Tyiinai ce3nep: KazakcraH, JeHCAayNbIK CaKTay CEKTOPBI, KOMIPTEK 131, KOMIPKBIIIKBLI
rasbl, KaTThl OeJIIeKTep, OoKay.

BBIEPOCHI YIJIEPOJIA OT CUCTEMBI 3JIPABOOXPAHEHUS 1 MAMTHUHT A
BUTKOHUHA B KASAXCTAHE: CPABHUTEJIBHBIE TPEH/IbI U ITPOI'HO3BbI,
20162030 rr.

A. KACKBIPBEKOBA !, M. EPKEH 2, A. KACKBIPBEK *, O. BACUJIBEBA *

" Ucnamcknit 6anx AO «Zaman-Banky», Acrana, Kazaxcran

2 EM Technology, Acrana, Kasaxcran

3 Blockchain and Al, Acrana, Kazaxcran

* HoBocuGupcKkuii rocy1apcTBEeHHBINH MeMIMHCKHUI yHUBepcuTeT, HoBocubupck, Poccuiickas
®denepanus

AHHOTaNUA

BBenenue. JlekapOoHu3anusi BaxkHa AJisi OOIIECTBEHHOTO 3/PaBOOXPAHEHUS, MOCKOJBKY
BbIOpOCKHl CO» 1 3arpsI3HATENN BO3AyXa, BKiIFo4ast PM» s, CBS3aHBI C pPOCTOM CEPACUHO-COCYTUCTOM
U PeCIUPaTOpPHOI 3a00JI€BAEMOCTH U MPEKACBPEMEHHON CMEPTHOCTH.

Hean. ConocraButh AUHAMHUKY BBIOpOCOB CO> CHCTEMBI 3paBOOXPAHCHUS W OUTKOWH-
Maiinunra B Kazaxcrane u ouenuts Tpaekropuu A0 2030 roga npu pa3HbIX CLIEHAPUSX.

MarepuaJjbl 1 MeTOAbI. PETpOCTIEKTUBHBINA 3KOJIOTUYECKUI BPEMEHHOM aHaIn3 OXBaTUII
2016—2022 roxsl 1 BKJItOYAN IeTepMUHUpOoBaHHBIe cuieHapuu 10 2030 roxa. National fossil CO2 u
SHEPreTHYECKUE TOoKa3aTeau TOoJy4YeHbl U3 odunuanbHoil cratuctuku (1-TOB). Briopock
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3/IpaBoOXpaHeHus oneHuBanu top-down kak 1o 3,65% ot national fossil CO:, kanubpoBaHHYyIO
no Kazakhstan Health Sector Emissions Fact Sheet. BeiOpocsl MaifHMHra pacCUMTBHIBAIU IO
r0JIOBOMY 3HEPronoTpedIeHnio U KodhGuireHTaMm BEIOPOCOB SHEPTOCUCTEMBI.

PesyabTaTbl. National fossil COz Beipociin ¢ 211,5 mo 2459 Mt. BriOpocsr
3npaBooxpaHeHus ypenuuuiauck ¢ 7,71 mo 8,96 Mt COze npu gone 3,64-3,65%. Tpenn Obut
3HaunMeIM: B=+0,158 Mt/rox, p=0,031, R?>=0,64. Bei6pocsl GuTkouH-MaitHuHra BEIpociu ¢ 0,82
n0 7,50 Mt COae: P=+1,187 Mt/rog, p<0,001, R?>=0,96. DuepromoTpebneHne MaifHHHTa
yBenuuuiock ¢ 1234 1o 11234 I'Bt-y, a 1o B anekTponoTpedieHun ctpadsl — ¢ 1,66 1o 10,13%.
Otnomenue mining/health Beipocno ¢ 10,7 go 83,7%: B=+0,133/ron, p<0,001, R?>=0,97. B 2021
roJly CTPyKTypa BEIOPOCOB 3/jpaBooxpaHeHus BKitoyana Scope 1 67% (5,76 Mt), Scope 2 5% (0,43
Mt) u Scope 3 28% (2,40 Mt). OTomeHne U CXKUraHue TOIUIMBa oOecrneunBanu 57% olmiero
oOvema. [lomyueHHass CTpyKTypa yKa3bIBaeT, 4YTO KIIOUYEBOM pe3epB CHUXKEHHS B
3IpaBOOXPAaHEHUU CBSI3aH C DHEPrOMOJICpHU3ALMEH 3[MaHUWM, MEepexoJ0M Ha YUCTOE TEIUIO U
noBeIIeHHEeM (D PeKTUBHOCTH 000pyI0BaHUs HAa MecTax okazaHus nmomorntu. [{o 2030 roxa mpu
BAU 3apaBooxpanenue nocrturaetr 9,5 Mt, maitaunr 10,4 Mt. [Tpu Health-only 3apaBooxpanenue
CHWXKaeTcs 10 5,2 Mt, maiitnunar octaetcs 10,4 Mt. Ilpu Joint action mocturarorcst 5,2 Mt st
3apaBooxpaneHus u 3,5 Mt st MaliHUHTa.

3akJ/iloueHue. YMEpPEHHBIH POCT BBIOPOCOB 3/IPABOOXPAHEHHUS COMTPOBOKIAETCS OBICTPHIM
pocToM BBIOPOCOB OMTKOMH-MaiiHUHTA, KOTOPBIK K 2022 rogy MOYTH CPABHAJICS C YTIEPOIHBIM
clemoM  cekTtopa. MakcuMalbHBIA  3(PGEKT BO3MOXKEH TpPH CHHIXKEHWH  BBIOPOCOB
3/IpaBOOXpaHEHUs, Ipex/ie Bcero Scope 1, u npu AexkapOOHU3AIUHN WK OTPAHUYEHUN MAHUHTA.

KuarwueBbie caoBa: KazaxcraH, CeKTOp 3/IpaBOOXpaHEHUs], YIVIEPOJIHBIA ClEd, TUOKCHU
yTIepoaa, TBEP/IbIe YaCTHIIBI, IPOTHO3UPOBAHHUE.
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KACYIUAJIBIK OHIMJIEPAIH BUOKAYIICI3ITL: EPTE KESEHJIET
KJIWHUKAJBIK CBIHAK JIEPEKTEPIHIH KYWEJI HIOJIYBI

A.K. BAUT'EH)XVH !, HM. BUCEHOBA ', M.B. ACKAPOB !, 3.K. YYBAKOBA !,
AM.TAHUHA !, J1.B. KO3UHA ', .C. ACEMBEKOB ?

U «¥ITTBIK FBUTBIME METUITMHATBIK opranbik» AK, Acrana, Kazakctan
2 .

«C.K. AchennusipoB ateinaarsl Kazak yiTTeik MequnuHanbK yHuBepeuTeT» KeAK, Anmarsl,
Kazakcran

Tyiiinaeme

Kipicne. XKacyma eHiMaepi UMMYHIBIK-KaObIHY, TaMBIPJIBIK, HEBPOJIOTUSIIBIK JKoHE Oacka
Ja ayplp aypyJapibl eMJiey VIIiH KIWMHHKAIBIK ToKipuOere kebipek eHrizimyne. Omapibiy
alTapiBIKTail  TepamusUIbIK ~ QNIEyeTiHe KapaMacTaH, IKAaCylIallbIK Tepanusfa KaThICTHI
OMOKayITCI3 MK MAceesepi, acipece KIMHUKAIBIK JaMy/IbIH alFallKbl KE3CHACPIHIE, 911 JIe Halap
TYCIHIJITEH JKOHE KeICH Il TaJ1ay bl KaKEeT eTell.

Makcatbl. OpTYpJi JKacylIaJblK OHIMAEpAiH Ouokayirnci3airin Oaranaiitern [-II epte
KE3CHJIeT1 KIIMHUKAIBIK ChIHAKTApAaH aJbIHFaH JEPEKTEePIi KYHeNl Typ/ae momy.

Marepuangap men daicrep. Kyiieni momy PRISMA 2020 HyckaynmapbslHa CoWKec
xyprizingi. PubMed/MEDLINE, Web of Science Core Collection, Scopus >xone Cochrane
CENTRAL caiitrapsinga omebuerrepai i3aey >kyprizinmi. lllomy >kacymanblk eHIMIEPIiH
Kayinciznairin Oaranmaran [-1I ke3eHaeri KIMHHUKAIBIK ChIHAKTAPABI KaMThIABI. JKarbIMChI3 JKOHE
aybIp JKaFbIMCBI3 OKUFaJIAp, MHPEKIMUIBIK KOHE TPOMOOTHKAJIBIK aCKbIHYJIAp, 6JIIM JKOHE 0acka
J1a BIKTUMAJ TOYEKEJIep TYPalbl IEPEKTEP aIbIHIbI.

Horuxkenep. oy 18 OaceuibiMIbl, HETi3iHEH | Ke3eHIeri KIMHHUKAIBIK ChIHAKTAP/IbI
KaMmThinbl.  Kayimci3mik — gepekTepiHiH 0achlM — KOMIILIINT  ME3CHXUMAIBIK — CTPOMAIIbIIBI
JKacyImajgapra KaThICThI; JKacyIIalbIK OHIMIEPAIH 0acka KiacTapbl Typajbl aKmapar MIEKTeYIIi.
KenTeren 3eprreynepae Kayincizaik mpoQuii ;KeHT kKoHE opTallia )KarbIMChI3 dcepiepAiH 0achiM
OOJIyBIMEH CHUIIATTAJIIBI. AYBIP KaFBIMCBI3 o9CepJIep CUPEK OOJIBI KOHE 9JIETTE HETI3T1 aypyIblH
ayBIPIBIFBIMEH JKOHE KIMHUKAJBIK JKaFgaiiMeH OalimaHbICThl Oonbl. Kayirnci3miKTiH MaHBI3IBI
Oerici - ayblp HIMMYHOCYTIPECCHSICHI Oap HayKacTa ONMOPTYHUCTIK HHPeKuusHbIH (Pneumocystis
jirovecii TTHEBMOHHSICHI) OJIIMIe OKENIeTIH >Karmaiibl Oonael. ICIKTiH maiima OONYyBIH KOHE
T€HETUKAIIBIK TYPAKCHI3BIKTHI KOca aliFfaHzAa, Y3aK Mep3iMIi TOoyeKelaepal Oarajay KeITereH
3epTTeyiep/e KbicKa 0aKpliay Ke3eHIMEeH MIEKTE/Ii.

KopobiThinabl. KomwkeriMai nepekrep epre (a3anblK KIMHUKAIBIK ChIHAKTAP/A, HET131HEH
ME3EeHXUMAJIBIK CTPOMAJIB/IBI JKacyianap YUIiH *Kacyllla eHIMAepi YIIiH KOJIaiibl KbICKa Mep3imMi
Kayirnci3aik npoduiin kepcerenl. JlereHmMen, MeKTeyn u3aiiHaap MEH OaKbliay Y3aKThIFbI Y3aK
Mep3iMAl OMOKAYIICi3MiKKe KaThICThI HAKThI KOPBITHIHABUIAP JKacayFa MYMKIHIIK OepMmeii.
3epTTey HOTIKENEpl JKaCyIIAJNbIK Tepanus YIIH YIKCHIPEK, oJiCHAaMaJbIK TYPFBIAaH KaTaH
3epTTeyiep MEeH y3aK Mep3iMai Kayilnci3aikTi OakpuIay KyHeslepiH eHri3y KaKeTTUIIrH KepceTe .
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Tyitinai ce3mep: ’kacymanblK eHIMAEp, OMOKAyinci3mik, epre (a3anblK KIMHHKAIBIK
CBIHAKTAp, JKYHell M0y, KaFbIMChI3 OKUFAlIap, ME3CHXUMAIIBIK CTPOMAIIB/IBI JKacyIanap.

Kipicne. XXacymanbslk TeXHOIOTHUSIIAD KAPKBIHIBI TaMBIN KEJeJi oHEe Kasipri 3aMaHFbl
MeAUIMHAa MaHbI3bI 00N Kenei [1]. CoHFbI KbUTIAphI JKacyIaiblK OHIMIACPl KITHHUKATIBIK
KOJIJIaHy adTapibIKTall ©cTi: Me3eHXHMAIbIK OaraHanbl kacymanap (MSC), uHAyKIUsIIaHFaH
TUTIOPUTIOTEHTTIK Oaranaibl kacymanap (iPSC), remonostukansik 6araHansl sxkacymanap (HSC)
KOHE OPTYPIl UIMMYHJIBIK skacymanap (Mbicasibl, CAR-T Tepanusics Typingeri T numdouuntrepi)
Tepanusra OenceHal Typae eHrizutyae [2]. Byn Tocinmep OypblH eMey KHUBIH JCT CaHalFaH
JlereHepaTHBTI, OHKOJIOTHSUIBIK JKOHE MMMYHIBIK aypyJiapbl eMACYAiH XKaHa MYMKIHIIKTepiH
amanel [3]. JlereaMeH, onapablH YJIKEH dJI€yeTiHE KapaMacTaH, YKaCyIIaJbIK TEXHOJIOTHsIap Ibl
Kayirci3 maiiainany, acipece oiapblH KIMHUKAIBIK JaMYBIHBIH alIFalllKbl Ke3eHaepiHae, OernceH i
3epTTey TaKbIPBIOBI OOJIBIT Kajia Oeperi [4].

Knunukaneik  ceiHakTapaelH — epre  keseHaepinge (I-II) skacymia  eHiMzepiHiH
Oouokayinciznirin Oaramay ere MaHbp3nbl [S]. | daszansik 3eprreynepae 6acThl Makcar - KaHa
TepanusUIapblH KayINCi3airi MeH Te3IMIUNIiH Tekcepy [6], Oy mamueHTTep YIIiH BIKTHMAJ
KayilnTep/i yaKThUIbI aHBIKTayFa MYMKIHJIK Oepemi. XKacyra TepanuscbiMeH OailIaHbICThI HET13T1
Kayill TypJjepiHe HMMMYHOJOTHSIIBIK pEaKIHsUIap >KOHE OHBIMEH OalIaHBICTBI aCKBIHYIIAp,
TPOMOOAIMOONUSIIBIK ~ OKHMFajap, ICIKTepAiH TMakga OoJIybl, JKacyllalapiblH T€HETHKAJIBIK
TYPAaKCHI3IBIFBI )KOHE HHPEKIUSIIBIK JIacTaHy >katafpl [7]. Ocbuiaiiina, alaoreHal KacyImanap bl
€HT13y UMMYHJIBIK kayanTbl TyAslpybl MyMKIH (CAR-T TepanusiceiHIa MUTOKUHACPIH O6IiHy
CHHJIPOMBIHBIH JamyblHa neifiH) [8]. XKacymamapasl mapeHTepaibIbl €Hrizy TpoMOo3 >KoHe
SMOOJIMSI KAayIiMEeH OailIaHBICThI: ofeOneTTe OaFraHalbl jKacyllajapabl KOKTaMbIp IIIHE
SHTI3TCHHEH KEeHiH KONTEereH oKme 3MOONMSACHIHBIH >Karnainapel cunartanrad [9]. IcikTiH
TpaHcGopMalMsIChl Ja alaHJayUIbUIbIK TYIBIPaAbl: dcCipece >KOFapbl KaHIIEPOTEHAIK JJeyeT
TepaToManapabl Ty3yre KaOijnerTi ImopunoTenTTi Oaranansl kacymanapaa (ESC/iPSC)
Oaitkanaspl, JereHMeH MYyJbTHIOTeHTTI MSC-ep y3aK Mep3iMIii ecipy Ke3iHJIe XPOMOCOMAIIBIK
aybITKyJIap/Abl *KUHAKTal anajsl [4]. MSC-nepMeH KYpri3iireH jkeke IarblH 3epTTeyiep eeyi
JKaHaMa dcepJiep/li aHbIKTaFaH YKOK, OYJI TepamusHbIH CalIbICTHIPMAaIIbl KAYINCI3IITiH KOpCceTe/i;
JIeTEHMEH, CUPEK Ke3€CeTiH Kyp/elli ®KaFbIMCBI3 cepiiep Typabl Xadapiansl, Oy y3aKk Mep3imMai
cajIapbl 0J1aH 9pi OaKbLIay XKoHE 3ePTTEY KAKETTUTIrH Kopceteni. COHbIH/IA, KacyIia OHIMACPiH
OHJIIpY JKOHE MaiianaHny MUKpPOOTHIK JIacTaHy KaylliH TYyABIpabl: jKacyliamap/sl Y3aK Mep3imii
ecipy, cakTay >koHe TachIMaJiflay KaTaH CTEPUIbILTIKTI OaKpUIayabpl KakeT eTedl [7].

Ocbl Toyekennepai eckepe OTBHIPBIN, epTe KIMHUKAIBIK ChIHAKTap Ke3iHae jkacyma
OHIMIEPiHIH OMOKAYINCI3IIriH KemeHai Oaranaysl Kyprizy ere maHbi3abel. KeiOip momymnap
OoJFaHBIMEH, KOMILIUTIr Tepanus THIMIUTITH TalJayMeH MIEKTeNe ], HaKThl JKacyla TypiepiHe
HeMece aypyJiapblHa Ha3ap ayJ1apajibl ’KoHE CUPEK epTe Ke3eHAeTr! KIMHUKAIIBIK ChIHAaKTapFa Ha3ap
aynapaasl. byn mony I-1I ¢da3zagarsl KIMHUKAIBIK ChIHAKTApIaH allbIHFaH JACPEKTepAl apHaubl
KOPBITHIHIbUTAH THIH/IBIFBIMECH EpEeKIICIICHEI]. byn epre KayIincCi3IiKTi Oaranay
CTpaTervsUIapblHIAFbl HETI3T1 3aHIBUIBIKTAP/bl, BIKTUMAI KAyiNTEpi KOHE OCAIIBIKTapIIbI
aHBIKTayFa KOMEKTECENll JKOHE JKacylla TEXHOJOTHSUIAPhIH O3IpJCYy/IiH CEHIMAUINI MeH
HOPMATHUBTIK KaOBUIAAaHYBIH jKaKcapTyFa bIKmai erefi. COHObIKTaH, OyJ )KYMBICTBIH Makcathl -
JKACyIIAJIBIK TEPAmUsSHBIH Kayilci3Airt Typalibl epTe Ke3eHJEerl KIMHUKAIBIK ChIHAKTapiaH
QJIBIHFaH JEPeKTepIi KyHemni Typae Tanay.
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Marepuanaap meH aaicrep. [llomy xyiem momynap MeH MeTa-Tanaayiapabl JaibIHIAY
crangaptrapein  Oenrineiitin PRISMA 2020 HyckaynapelHa coliKec Kypriziigi. 3eprrey
xartamackl PROSPERO nepekkopblHga pecMu Typie TIpKEeIMEreHIMEH, HETi3Ti mapameTpiiep
QJIJIBIH aJla aHBIKTAJBL: KOCY JKOHE aJIBIN TacTay KpUTEpUIIepi, AepeKTep Ko3AepiH TaHaay KoHe
JKaJIIBI IEPEKTEP/I 13718y JKOHE Tajaay CTPaTeTUsiChl OOJIIBI.

Axnapam ke30epi dtcane i30ey cmpameusicul

PubMed/MEDLINE, Web of Science Core Collection, Scopus xone Cochrane CENTRAL
OachUTBIMIApBIHIA JKYHeTi onebuer i3aey xyprizinai. I3gey crparerusicl 6akputanaTein MeSH
TEPMUHJIEPI MEH €pKiH MOTIHHIH TIpPKECIMIH TmaljaanaHein >kacanapl. CrpaTterusuiap opOip
JIepeKKop YIIiH Oefimaenni. [31ey cypaHbICTapbIHBIH MbICAIIIAPHI:

—Kayincizgikti  OaramayMeH KIWHUKAQJIBIK ChIHAKTapAbl Tannay yuriH:Mcrouynuku
uH(OpPMAIIUU U TIOUCKOBAsI CTPATETUS

(«mesenchymal stem cell*» OR «MSC*» OR «hematopoietic stem cell*» OR «iPSC» OR
«neural progenitor cell*»)

AND («safety» OR «adverse event*» OR «toxicity» OR «serious adverse event®y)

AND («phase 1» OR «phase I» OR «phase 2» OR «phase II» OR «early phase» OR «first-
in-humany)

AND («clinical trial» OR «pilot study»);

— UIMMYH/IBIK peaklusiiap *oHe KaHama dcepliep YIUIiH:

(«cell therapy» OR «cellular product» OR «cell-based therapy»)

AND («immune reaction» OR «tumorigenesis» OR «genetic instability» OR «embolism»
OR «infection risk»).

Tinre mekteynep KOWBUIMAIBI; aFbUIIIBIH KOHE OPBIC TUIACPIHAETI MaKayiajgap, COHAal-aK
aFBUIIIBIH TUTIHJIET1 aHHOTAIUSCHI JKOHE ally YIIiH JKETKUTIKTI JepekTepi O6ap Oacka Timaepreri
OacbulbIMAAp KOCBUIABL. bapnblKk KOCBUIFAH Makajanapia jkacyllla eHIMAEpIH KaMTUTBIH
KIUHUKAIBIK chiHakTapAsiH (I sxome II dasamap) HoTmxkenepi Ooybl JKOHE KayimlCi3Mik
napameTpJIepiH KopCceTyi KepeK OOJIIbI.

CoHbIMEH KaTap, Kacyllla TEpamusChIHBIH Kayinci3firi OOMbIHINIA HETi3ri KIMHUKAIBIK
CBIHAKTapAbIH, MeTa-TajJaylap/blH >KOHE IIOMYJapAblH aHBIKTaMaJbIK TI3IMACPIH 137y
xkyprizinmi. Knmuaukaneik cerHak Tizimimaepi (ClinicalTrials.gov koca anranma) na Kapanijsl,
JIETeHMEH, JKYHel OoyFa TeK KapuslaHFaH HOTIKeepi 6ap 3epTTeyiep FaHa eHT131UI1.

Kocy orcone anvin macmay xpumepuiinepi

[omyna opTypai xacyiia eHIMIEpiH KOJIAaHFaH KOHE KayilCi3IiK Typajbl aKknapar oepreH
I sxone Il dazanapapiH epre KIMHUKAIBIK chiHaKTapbl 6omabl. biz MSC (cyiiek kemirineH, maii
TIHIHEH HeMece KiHAIK OayblHaH), TEMOMOATHKAJIBIK OaFaHalbl jKacyllajaplaH, >XYHKeIiK
OacTamnkpl JKacyllaldapAaH YXOHE T'CHETHUKAIBIK TYPJICHAIPUITEH JeN >KIKTeJIMETeH MMMYHJIBIK
yKacyIrajnapabiH Oenri 0ip TypaepiH KoJAaHFaH MaKajganapasl KapacTeipabiK. iPSC-nen anpiaran
xKacylanapabl KOCyFa Kayimnci3mik MpoQWiIiH e3repTe ajaThlH KOCBIMINA apajiacyjapchi3
KOJIIaHBUIFAH JKaFaaiiaa 1a pyKcaT eTiIIl.

3epTTeyre KOCYIBIH HETI3ri KpUTEpUii apanacyblH Te3IMAUIrH OaranayFa MYMKIHAIK
OepeTiH JepeKTepaiH KoJDKeTiMaumri Oonasl. by nmepekrepre KarbIMCBI3 KOHE Kypieni
KaFBIMCBI3 9cepJiep, MMMYH/IBIK peakiuusiap, TpoM003MO0IHs, 1CIKTiH 6Cyi, 6J1iM HEMece eMeyTe
OallTaHBICTHI JIeN caHayFa 0OJaThIH MaHBI3/bI 3€PTXAHAIBIK AYBITKYJIap Typasbl akmapar Kipi.
3epTTeynep peleH3UsUIaHFaH KypHAJIIapla KapusaaHybl >KOHE OpBIC HEMece aFbUIIIBIH
TUIAEPIH/IE TONBIK MOTIHAE KOJDKETIMII 00Tyl KEPEK ei.
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Kanyapmap wmonenpaepiHAeri KIMHUKAFa JEHIHTI 3epTTeyJiep JKOHE Kl CaThblIarbl
kianHUKanbIK chiHakTap (111 sxone IV (azanap) ranmaynan anelHbIN TacTanasl, ce0ebdi onap H6acka
MakcaTTap/Ibl Ko3ACH 11 )KoHe d/liCHaMackl OOMBIHIIA epekieneHe . biz conaii-aKk KOCMETOIOTHs
KOHE 3CTETHKAJIBIK KacyIlla TEXHOJIOTUsIIaphl OoWbIHIIA 3epTTeyiepai, connai-ak CAR-T nemece
CAR-NK CHAKTBI TEHETHKAJBIK TYPJIACHAIPUITEH HMMMYHIBIK JKacyllajgap/bl KOJIJaHATHIH
3epTTeyNiepai ajblll TacTaiblK, ce0edi oJapAblH Kayinci3mik mpodwmiii ASCTYpIi sKacymia
OHIMJIEpiHEH aWTapibIKTal epekieneHeni. COHbIMEH KaTap, TOJBIK KayimncCi3IiKTi Oaraiayra
MYMKIHJIK OepeTiH JepeKTepi JKOK MIOdyJlap, MeTa-Tajjayliap, KbICKallla ecenTep >KoHe
OacbUIbIMIAp AJIBIHBII TACTAJBI.

3epmmeynepoi manoay

3eprreynep PRISMA 2020 nyckaynapbiHa colikec TaHmanasl. Exi 3epTTeyin aHbIKTaIFaH
OachUTBIMIApABI TAyeNCi3 TypAe Tekcepal. bipiHII Kagam aiablH ana aHBIKTAIFaH KOCy
KpUTEpUIJIEpIHE COMKEC TaKBIPBINITAp MEH TE3UCTEepHl Oaranmaynbl KamThiabl. EKiHII Kamgam
CKPUHUHT KE€3€HIH/Ie aHBIKTAJIFAaH MaKaJlaTapAblH TOJBIK MOTiH/II OaFanayblH KAMTHIIBIL.

[Mony MSC, uHayKuMsuIaHFaH TUTIOPUIIOTEHTTIK OaraHalIbl Kacymajgap, TeMOTMO3THKAIBIK
OaraHaJbl XKacyllaigap, UMMYHIBIK JKacyllla TEparusachl XKoHe 0acKka Ja >KacylIalblK eHIMIepAi
KOca alFaH/ia, )KacyajiblK TePanusIIbIK apajacyiapAblH Kayilci3Airia Oaranarad agamaapaarsr I-
Il ke3eHmeri KIMHHWKAIBIK CBhIHAKTAPABI KaMTBIABL. KoOCy VIIiH MIHAETTI Tamam Kayinci3ik
JepeKTepiH (MBICAJIBI, KaFBIMCBI3 OKHFaJap, Kayinci3aik mpoduiii HeMece 1CIKTIH maiaa 0omysl,
UMMYHOTCHJIITIK, TPOMOOIMOOIUSITBIK aCKBIHYJIAp HEMECE T€HETHKAIBIK TYPAKCBI3ABIK CHUSKTHI
HaKThl TOyEKEACp/l Tanaay) YChbIHY, COHIai-aK >KacylIajJblK ©HIMHIH Typl MEH Ke3iH Koca
aIFaH/Aa, HAKThl CUITaTTaMachl OOJIIBL.

Knunaukara neiinri 3epTreyep, JKanyapiapFa Kypri3iareH 3epTreyiep, 0ec ManueHTTeH a3
MAIMEHTTIH KIMHUKAJBIK 3€pPTTeyJIepl HeMece KIIMHUKAIBIK JKaFaaiap Typajbl €CenTep CEpUsChI
JKOHE JKacylllajblK eMec OWOJIOTUSUIBIK apajacyiapisl (MbIcaibl, TEHAIK Tepanus HeMece
aKybI3JbIK TpenapaTTap) 3epTTeHTiH 3epTTeysep anbiHbin Tactangsl. 2010 xone 2025 xpuimap
apaJIbIFBIH/IA KapUsJIaHFaH OachUTBIMIAP IIOJyFa SHT1311I1.

IpikTey mporeciHiH Ke3 KelIreH KEe3eHIHJEr! MIOMYHIbUIap apachlHIAaFbl KENICIEYUIUTIKTEp
KOHCEHCYCKA >KCTKEHTe JCHIH TajKplIay apKbUIbl IICHIIl; KaKeT OOJFaH jKaFaaija yIIHII
TOYeJICi3 MIOMYIIBI KaThICTHI. 3epTTey i ipikrey mporeci PRISMA Gok-cxemachIH1a YChIHBIIFaH.

Coiikecrenaipy keseHinae xyieni i3aey PubMed/MEDLINE (n = 204), Web of Science
Core Collection (n = 188) sxone Scopus (n = 99) cusiktst 491 xa30aHbI AaHBIKTA/IBI.

CxpunHuHT Ke3eHiHe neiiin 331 xa30a TeXHUKAIBIK cebenTepre 0ailaHbICThI, COHBIH IITTH/IE
TOJIBIK €MEeC HeMece OYphIC eMec OMOnMorpadusiblK AepeKTep, TYMHYCKa emec OachuibIMaap,
JNEPEKKOpap apachlHAAaFbl KaWTalaHbBIMAAp J>KOHE OacTamKbl 3epTTeyiepil OUIAipMErTIH
MaTepuanaap OOMBIHIIA abIHBIN TacTaNbl. ByJl TaKbIPBINTHIK jkoHE pedepaTThIK CKPUHUHT YIIIiH
160 >xa36a KaaabIpablL.

Takplppinl TIeH pedeparTsl ipikTey Ke3eHiHae Oapnblk 160 jka30a 1Moy TakbIpbIObIHA
KATBICTBUIBIFBI JKOHE aliJIbIH aja aHbIKTaJFaH Kocy KpuTepuiiepi OoifbiHIa OaramaHabl. Ocbl
KE3CeHre CYHeHe OTHIPHII, 3epTTEY MaKcaTTapblHa dJIEYeTTI TYPAE KaThICThI OACBUIBIMAAP OJIaH 9pi
Tajaay YIIiH TaHJaJbIM, TOJIBIK MOTIHII IOy /IaH OTTi.

ToneIK MOTIHIII TIOTYJaH Keilin 142 Makana keneci cebenrep OOMBIHIIA alTBIHBIT TaCTAJIbL:

—Kayinci3mikTi Oaranay Heri3ri HeMece KOCBhIMIAa MakcaT OoiiMaraH HeMece >Kyieni

ToyeKen i Oaranayra MyMKIHIIK OepmereH 3eprreynep (n = 107);
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—KOCY KpHUTEpHilliepiHe CoWKec KEIMEWTIH TEeHeTHKAJIbIK TYPICHIIPUITeH JKacyla
OHIMJICPIH KOJIITaHATHIH 3epTTeyiep (n = 18);

—KJIMHUKAJIBIK TOyeKenaepal OaranayFa Kenepri KeNTIPETiH eJeyJi >KaFbIMChI3 OKHUFasap
Typasibl  JCpeKTepAiH OonMaybl HeMece Kayinci3mik —npouiiHAeri  MaliMeTTepAiH
XKeTKuTiKci3air (n = §);

—TOJBIK MOTIH/I O KapUsJIAaHBIMBI KOK IIOJyJNap, TYCIHIKTEMenep, KOHpEepeHIus
pedeparTapsl, COHIal-aKk OypBIH KOCBUIFAaH 3€PTTEYJICPACH alIbIHFaH JEePEKTepAl KalTalalThIH
OaceuteiMaap (n =9).

Kocsutran 3epTreynep/iH COHFBI caHbl koHe ipikTey Kagamaapel PRISMA 2020 3eprreyin

ipiktey Osok-cxemachiaaa kepcerinres (Cyper 1).

[ 3epTTeynepai AepeKkKkopriap MeH Tisinimaep apkbiibl aHbIKTay
AHBIKTanfaH xasbanap®:
= Hepekkopnap (>kanmnbl CaHbl Tekcepy anablHAa XOMbInFaH
= 491): Xasbanap:
% -PubMed/MEDLINE (n = 204); ——»| KavitanaHaTblH xa3banap
é -Web of Science Herisri xxuHarbl xombingel (n = 207)
(n=188);
-Scopus (n = 99);
)
TekcepinreH xasbanap » | Kasbanap aneliHbin TacTanab™
(n=284) (n=124)
Isney ywiH cypanfaH ecentep EcenTtep anbiHOagbl
—
= (n=160) (n=0)
S
I
=
: '
x
(&)
Coiikectikke bararnanran EcenTep anbiHbIN Tactanab:
(e:e=n1T gg) ' Kayinciagik dokycbl Heriari
Hemece KocbiMLia emec (n =
107)
[eHeTuKanbIK TypneHaipinreH
Xacywa eHimgepi (n = 18)
Kayincizgik Typanbl ecen 6epy
— XeTkinikcia (n = 8)
XKapusanaHbim Typi Hemece
KavTanaHaTtbiH gepektep (n = 9)
LWonyra eHrisinreH 3eptreynep

(n = 18)

Kochbinfa

Cyper 1. PRISMA 2020 coiikec 3epTTeyai ipikTeyaiH 0JI0K-CXeMachl
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Kamenix kaynin 6azanay

Kayincizaik gepexrepin TYCIHIIpY YIIiH KaTeliK KayIiH Oaranay *Kypri3iial )koHe 3epTTey i
alblll TacTay KpUTEpWidll peTiHae naiinanaHsuiManbl. Pangomuzanusuianrad OaKbUIaHATBHIH
CBIHAKTap YIIiH, MyMKiH OoiraH xarmaiiga, Cochrane RoB 2 KypasiblHBIH HETi3ri cajanapbiHa
HETI3JIENITeH canajblK TOCILT KOJJAHBUIIBI, OHBIH IIIHIE PaHIOMHU3AIMS MPOIeaypataphl, 06y
KaCBIPY, )KACBIPY, OAKbUTAYIBIH TOJBIKTBIFBI JKOHE HOTHIKENEP Il TaHAaMalbl TYpAe ecer oepy.

Kocbutran OacbuTbIMIApABbIH KOMIIUTITIH KYPAUThIH paHI0MHU3aMsUIaHOaraH KIIMHUKAJIBIK
CBIHAKTAp YIIIH INATaCTBIPAThIH (haKTOpiapra, KATBICYIIbUIAPABl TaHIayFa, apanacyiapibl
KIKTEYTe JKOHE CHTI3yre, JKETICIEHTIH JepeKTepre, OJIIeyre »XoHE HOTIDKENEpHAl TaHjaayra
KaThICTHI KaTemikTepai KaMTUThiH ROBINS-I Kypanbl KOI1aHBUIIEL.

OpOip cama yHIiH KaTeliK Kaymi TOMEH, OpTallia, ayblp HEMeCE ChIHH eI >KIKTEeJIi;
3epTTEYAiH JKaNNbl Kaymi epTe Ke3eHIeri KIMHUKAIBIK ChIHAKTAPIBIH 3ePTTEYIIUIIK >KOHE
KayIINci3ikKe OarpITTaIFaH JU3aliHBIH €CKePe OTHIPHII, €H KOFaphl Kayill IEHreiiMEeH aHBIKTaJIJIbI.

Hoatu:xeep.

Kocvinean sepmmeynepoiy sorcannvl cunammamanapbol

KopbIThIHABI TangayFa epTe Ke3eHAerl KIMHUKAJIBIK ChIHAKTap MEH jKacyllla eHIMJIEpiHiH
KayIIci3airia OaralalThIH JKyHel moirynap Typansl 18 6ackutbiM Kipai. Kocbutran 3epTTeynepaig
cumarramainapsl 1-kecteae KelaTipiireH.

Makananapabiy 6ackiM Kemnmiiiri I ke3eHaeri 3eprreysep 00iapl, OyJI KONTereH kacylia
OHIMJICPIHIH KIMHUKAJBIK IaMYBIHBIH epTe Ke3eHiH kepcereni. Tek ym 3eprrey Il kesenueri
3epTTeysiep OOJIbl, OHBIH immiHAEC Oip paHAOMM3AIUsIAHFAaH OaKbUIAHATHIH CBIHAK JXKOHE Oip
paHAOMU3ANMSIIAaHFaH, KOC COKBIp, IUTane00-0aKplUIaHATHIH MHJIOTTHIK KIWHUKAJIBIK CHIHAK.
CoHBIMEH KaTap, YJTIre HEBPOJOTHSIIBIK aypyjap MEH HWHCYJBT Ke31HJe Kacylla eHIMIEPiH
KOJIJIaHy IbIH KIIMHUKAIIBIK TOKIPUOECIH KOPBITHIHABLIANTBIH YIII )KYHEN MOy eHT131II1.

3epTTeynep HETI31HEH KIMHUKAIBIK KayilCi3IIKTI OaraylayAblH epTe Ke3eHIepiHe ToH Oip
KOJIJIBI, AaIlbIK KATNChIPMANIBI JKOHE JI03aHbI apTThIpy AW3aiHmapel Ooyael. bakbuiaHaThIH
IU3aiHaap cupek 0oJbl skoHe Tek I ke3eHaeri 3eprreynepae FaHa 00kl

Tanmay KIMHHUKAIBIK KAyilCi3MiK Typalbl jaepektep HeriziHeH MSC aliHamackiHIa
IIOFBIpJIaHFaHBIH KopceTTi. Kochurran Oapiiblk OachLIBIMIAPABIH KOIIIUIIT opTYPJIi HIBIFY TETi
6ap MSC eHiMaepiHe oHE OJapAbl MMMYHOJIOTHUSJIBIK KaOBIHY aypyiapbl, TPaHCIUIaHTAIIHS
aCKbIHYJIapbl, TaMBIPJbl JKOHE HEBPOJIOTUSJIBIK MATOJOTUSIAp CHUSKTBl KEH ayKbIMIbI
HO30JIOTHsIIap/a KOJJaHyFa apHalFaH.

Tek Oip FaHa OaCHLIBIM I'€HETUKAIBIK MOIU(UKAITUACHI3 UMMYH/IBIK JKaCYIIaJIBIK Tepanusra
(perreymi T skacymamapsl) OarbITTainFaH. byl miony Kes3iHZE KIACCHKAJBIK €MeC KOHE
TUTIOPUTIOTEHTT] JKacyllla eHIMACPIHIH OMOKAyiICI3Airt Typaiabl KIMHUKAIBIK JACPEKTEPIIH OTe
HIEKTEYJIi eKEHIH KOpCeTeIi.

Kocbutran 3eprreynep KIMHUKAIBIK KOPCETKIMTEPIIH KE€H ayKbIMBIH KaMThlabpl. MSC-niep
KeOiHece MbIHAJIAp YIIIH KOJJIAHBUIIBL:

— TpaHCILJIAaHTaT UeCiHe Kapchl aypy,

— ayTOMMMYHJIBIK )KOHE UMMYH/IBIK-KaOBbIHY aypyJaphl,

— TaMBbIp NaTOJOTHUSIIAPHL,

—  OKIIE )QHE XYIKe Xyiieci aypynapsl.

IT dazanbik 3epTTeysiep HETi31HEH XKeAeNl TPAHCIUIAHTAT MEeCiHE KapChl aypybl MEH JKeem
UIIEeMUSUTBIK WHCYJBTTIH aJJIbIH aTyFa OarpITTaFaH, Oyl )KAaCyIIANBIK TEPAMUSHBIH KIMHUKAJIBIK
JaMyIbIH KETIITeH KE3CHIHE )KeTKEH callajlapblH KopceTe .
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Kecre 1. Kocburran 3epTTeynep/iH cunarraMaiaphbl

Ne | Asropaap | KC 3eprTey Kacyma Ho3oJ10rus
daszacel | qu3alHbI
1. | SoderR,et | ®azal | bip komas MSC Crepounka Te3imMai
al., 2020 JKeJleJl TPaHCTUIAaHTaT
[10] HEeCIHE KapChl aypyhl
2. | Maruyama | ®a3al | AmbIK ken MSC IgA nedpomnaTusicel
S, etal., OPTAJIBIKTHI
2024 [11] JTI03aHBI
apTTHIpYy
3. | Shirbaghaee | ®azal | Bip konasl MSC ASIK-KOIIBIH
Z,etal., JTI03aHBI KPUTHKAJIBIK
2023 [12] apTTBIPY UIIEMUSCHI
4. | Park H, et ®azal | bip komas MSC byiipek
al., 2025 TPaHCIUIAHTAIUSICHI
[13] peLMIUeHTTepiHeri
CO3BUIMAJIBI O€ICEH 1
AQHTHU/ICHE apKBLIbI
KaObUTIaHOay
5. | ChenY,et | ®azal | bip komnasl MSC PedpakTepmix
al., 2024 JIO3aHEI MMMYHJIBIK
[14] apTTBIPY TPOMOOIMTONECHUS
6. | Park EH, et | ®a3al | bakputan6aiitein | MSC PeBmaTouarer apTpuT
al., 2024 allIBIK JI03aHBI
[15] apTTBIPY
7. | Schweizer | ®azal | bip oprambikter | MSC JKeprimikTi KybIK acThbl
M, et al., KOIT KOJIJIBI 0e3iHiH KaTepJi iciri
2019 [16] JT03aHbI
apTThIpy
8. | FeiziH,et | ®a3zal | XKyiieni momny MSC AnbrreiiMep aypysl
al., 2024
[17]
9. | Skrahin A, | ®a3zal | bip komas MSC Kem gopire te3imai
etal., 2014 aIlbIK JKOHE KeHIHEH JIopire
[18] TO31MJI1 TYOEpKyJIe3
10. | Wilson JG, | ®a3al | bip xonabl MSC XKenen ThIHBIC Ay
etal., 2015 JIO3aHEI JIUCTPECC CUHIAPOMBI
[19] apTThIPY
11. | Yang S-S, ®azal | bip xomnmsr MSC [epddepusibix
etal., 2013 apTEePUSITBIK
[20] OKKJIIO3MSUIBIK aypy
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12. | Tzouvelekis | @®azal | Kesneticok MSC N anonaTusuisIK oKIie
A, etal., eMec, II1a1edo0 ¢budpo3bI
2013 [21] OaKpLTaYBI )KOK
13. | Mathew J, ®azal | bip komasl NmMmyHITBIK byiipek
etal., 2018 J03aHBI JKacylasuap TpaHCIUIaHTaLUsACbIHAH
[22] apTTHIPY (TeHeTHUKaJBIK KEeHIHT1
MOAU(DUKAITUSACHI3)
14. | YiH, etal., | ®asal | Ken MSC I"'eMOIMO3THKAIIBIK
2016 [23] OPTaJIBIKTHI, OaraHaJbl
aIIbIK TaHOAITBI, JKacyIraaapabl
01p KOJIIBI TpaHCIUIaHTalUsIay 1aH
KeHiHT1 pedpakTepiik
TpaHCIJIaHTAT UECiHe
KapChl aypybl
15. | Tacobaeus ®azal | bip konmsl, MSC [IporpeccusTi
E, etal, aIIbIK TaHOAIBI HIambIpa’abl CKJIEPO3
2019 [24]
16. | Patel GD et | ®azal | XKyiieni momy MSC HeBposnorusibik
al., 2024 ull aypynap (6ipHere
[25] HO30JI0THs1)
17. | Kuzmina L, | ®a3a Il | Ke3nelicox MSC I'eMOnOATHKAJIBIK
etal., 2012 TaHdaJIFaH, OaraHaIbl
[26] OaKbLUIAHATEIH JKacylagapasl
TpaHCIUIaHTaIUsIIay 1aH
KCHIHT1 JKe1es
TPaHCIUIAaHTAT UECiHEe
KapChl aypybIHBIH
QIJIBIH Ty
18. | Lalu M, ®aza Il | XKyitem momy MSC NucynbT
2020 [27]

Kacywa mepanuscolHblY JHCARLIMCHL3 dcepiiepi Heane Kayincizoiei

2-kecTee opTYpIIi Kacyllla eHiM/epi MEH KIIMHUKAIIBIK KOPCETKIIITEp i KAMTUTHIH 15 epre
dazanbik (I-11 ¢azanbik) KITMHUKAIBIK CBIHAKTAPAFbl )KaFbIMChI3 ocepiiep (PKO), aybIp KaFbIMCHI3
ocepiep (AXKO), uHDY3MAIBIK peaknusiiap, WHOEKIMUIBIK aCKbIHYJIAp, TPOMOOTHKAIIBIK
OKHUFasap )oHe OJIIM-XKITIM TypaJibl KbICKaIlla aKimapaT OepiireH.

Kocbutran 3epTreynepiH KeNIIUIriHAE jKacylla Tepamuschl KOJNalibl Kayilci3mik
npodmriMeHn cunartTanael. bipkatap 3epTreynepae ke3 KenreH aopexezaeri KO KOK Hemece
HETI31HEH >KeHUT »oHe eTmeni peakuusap (1-2 mopexe) Ooiabl, MbICanbl, OTHENl Kb30a,
KaJIThIpay, JKYpPEK alHy HeMece 3epTXaHalbIK Inamanbl aybsiTkynap [13,16,20,21]. Keiibip
3eprreynepae JKO JKuiiiri Typaibl JKUBIHTBIK Jepekrep Oepinmmeni, Oyn kectene <« KO —
KOJDKETIM/II €MeC» JIeTl KOPCETIITEH.
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>3 mopexen KO cupek xabapiaHIbl oHE >Kaiumbl eTneni Oommbl. OcklLiaiiiia, gopire
Te3iMi TyOepKyse30eH ayblpaThlH HayKacTapa *KYpPri3uUireH 3epTTeyAe TepamnusHbl TOKTaTyFa
OKeJIMereH €Ki eTmenmi 3 mopexeni OoKufa (THIEpKAIMEMHS XKOHE Y-TIIyTaMUITpaHc(epa3zaHbIH
orapeutayel) Tipkenai [18]. AckaszaH-ilIeK JKONBIHAH KaH KETy JKOHE JKelel MHOKap
nHpapkTiHIH Oip >KaFaaibl TIpKEITreH pepaKkTepilik UMMYHIBIK TpoMOonuTonenus ke3inaeri UC-
MSC 3eprreyinae 3 napexeni KO xone AXKO eH jxorapbl KULIIr 6aKaisl, aBTOpIap J03aHbI
MIEKTEUTIH YBITTBUIBIK PETIHAEC KapacThIpAbl KoHE JKAaCyMalblK OHIMHIH HWH()Y3UsICBIMEH
OaiiaHbpICThI 00TYbI MYMKIiH [14].

AXKO omerte cupek OOIbl KOHE KOIl JKarjaia »KacyllajdblK TepanusMeH OalaHbICTHI
6onmmaznsl. Wilson et al. (2015) 3eprreyinae enen pecnuparopiblK AUCTPECC CUHIAPOMBI Oap
HayKkactapaa ym AXKO Tipkensi, OHBIH IIIHIE €Ki eJIiM XoHe OipHelre 3MO0IUsIBIK HH(apKT
JKaFaiel; OyJ1 oKuranap/biH emkaiicbichl MSC eHrizymeH OaitnanbicThl Aern cananmaisl [19]. Con
CHUSKTBI, QUIOTCHMIK TpaHCIUIaHTanusAnaH keiin pedpakrepaik GVHD xome GVHD
npodMIakTUKAckiH 3epTreyne AJXKO Heri3iHeH jkacylla eHIMIHIH YBITTBUIBIFBIH €MeC, HErisri
aypy/IbIH ayBIPIBIFBIH J)KOHE KaTap JKYPETiH TepanusHbl kepceTTi [21,26].

NHy3usmplK peakusiiap Kalmbl anFasaa 0oiaMansl Hemece KeHUT Oonasl. Epekmrenik -
aGVHD npodwunakTukacen 3eprrey 0061, oHAa KentereH nanuenrrep MMSC undy3usiceiHan
KelliH 24 caraT imHAe oTmeni Kbi30a MEH KalThIpayAbl O0acTaH Kemlipiai, Oy KIMHUKAJBIK
CaIapchI3 KEHUT MHQY3USIIBIK peakuusuiap petinae Tycinaipinai [26]. Emobip 3eprreyae aybip
UHQY3UITBIK peakiysuiap Hemece aHauiIakcus Typaibl xabapnanOaran. JKyKnanbel acKbIHYyJIap
O1pKesKi TIPKEJTeH KOK oHe OipKaTap 3epTTeyJiepae CaHAbIK Typie KepceTiimMeni. bip 3eprreyae
Oyipek TpaHCIIIaHTAIMACH] )KacalFaH HayKacTapAa ONNOPTYHHUCTIK HH(ekuusaHbH (Pneumocystis
jirovecii TyAbIpFaH MTHEBMOHHS) ©JIIMIe OKEJICTIH JKaFaaibl TIpKeIi; JereHMeH, apropiaap hBM-
MSC tepanuscbiMeH cebenTik Oaiinanbic opHaTKaH koK [ 13]. backa 3eprreyrnepae HHPEKIHITBIK
acKpIHYyJIap OOJIFaH JKOK HEMECE OJIapIbIH KHUUTIT1 OaKbljIay TONTAPBIHIAFbIIaH epEKIIeIeHOC ],

TpoMOOTHKATBIK >KoHE TPOMOOIMOOIHMSIIBIK OKUFalIap ©Te CHpEK OOJNIbl KOHE, JNETTE,
aBTOpJIap OJIap/bl KEKE KayirCi3MiK caHaThl peTiHAe KikTeMeai. IMMyHIBIK TpOMOOIIMTOIICHHS
kesingeri UC-MSC 3eptreyinne Muokapa MH(APKTICI sKaFiaiibl epeKIleniK O0abl, 01 MYMKIH
OoJIaThIH jKaHamMa ocep peTiHAe aTam oTuUIMl. ONIMMEH asKTaJIFaH HOTIKEIep IIeKTeyTi
3epTTeyiepe, HEeTi31HEeH JKeeN PeCIUPaTOPIIbIK AUCTPECC CHHIPOMBI KOHE TPaHCIUIAHTAIHIaH
KEWIHT1 KaFmaiapasl Koca alFaHja, ayblp HETi3rl aypyyapel 0ap Haykactapaa Tipkenmi. Ocbl
KarJaimapaplH OapibIFbIHIA OACTaIKbl 3ePTTEYIIEP/IiH aBTOPIAPHI 6J1IM MEH KaCyIIAIbIK OHIM/I1
€HT13y apachIHIaFbl CeOENTIK OaliIaHBICTHI aHBIKTAaFaH YKOK, ©JIMII HETI3T1 aypyFa HeMece KaTap
KYPETiH KIMHUKAJIBIK (hakTopiapra OaillaHbICThI JACT CaHaIbI.

Feizi et al. (2024), AnbureiiMmep aypybiMeH aybipaTblH 70 HayKacThl KAMTUTBIH Oec epre
(ha3asbIK KIMHUKAIBIK CHIHAKTHI KaMTHTBIH KYHelni moyaa optypiai Tunteri MSC-tepanuscel
JI03aHbl IIEKTEUTIH YBITTBUIBIKCHI3, ICIKTEpAIH Taiga OOJybIMEH HEMECe MHUJIaFbl TYPaKThI
KYPBUIBIMIIBIK ~ ©3TepICTepCi3 KOJIAMIbl Kayinci3aik mnpoduiiMeH cumartanibl. JKarbIMChI3
ocepIIepAiH KOIIIUIIr KeHUT KOHEe oTIeli 00ybl (aybIpChIHY, KbI30a, 0ac aypysbl, KaaThIpay), a
aybIp JKaHaMa ocepiiep CHpeK OOJIbl JKOHE KIMHUKAIBIK TYPFBIIAH MaHbBI3NbI acKbIHYJIApFa
okenveni [17]. Patel et al. (2024), xypri3reH ekiHII >KyHedl IIOdyaa, OFaH opTypii
HEBPOJIOTUSUIBIK aypyJliapra apHanraHn MSC TepanusichlHBIH 43 KIMHUKAIBIK ChIHAFBl Kip/i,
KOIITETEH 3ePTTEYJIEp EMILY TiH KaKChl KOTEPIMIUIITIH KOPCETTI, aJl )KaFbIMChI3 dcepiiep HeTi31HeH
KEHLT XKoHe oTneni 601bl (Kpi30a, 6ac aypybl, MHbEKINS OPHBIHIAFBI aybIPCHIHY, KYPEK aifHY).
Keke 3zeprrTeyinepie ayblp KarbIMChI3 dCepiiep MEH 6OJIMIe OKEJETIH HOTIDKEIEp Typalibl
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xabapiaH/bl, TeTeHMEH, Kol karaaiaa onap MSC eHrisymeH Tikenel OaillaHbICTHI €eMec, HEeT13r1
aypyIbIH epIIyiMeH HeMece KIMHUKAIBIK JKaFIalablH aybIpIbIFIMEH OalmaHbICTRI Oonabl [25].
Lalu et al. (2020), >xypri3rex moiyaa, OFaH CyO0aKyTThl )KOHE CO3BUIMAIBl UIIIEMUSIIBIK HHCYIIBT
ke3igge MSC TepanusiceiHbH 11 KIMHUKANIBIK CHIHAFBI KipHi, KIMHUKAIBIK skarmaiima MSC
KOJJAaHy KOJaWabl KAyilnci3aik NpopuiIiMeH CUIaTTaNbl, KYTUICTIH (OHIBIK JACHreMMeH
CaJIBICTBIPFAH/IA JKaFbIMCBI3 dCepJIepiH Maiiga 0oy >KUINITiHIH apTybl Oalkanmasnsl. TypakTel
TYpie XabapJiiaHFaH KaJFbI3 )KaFbIMCBI3 9Cep KacyIlla CHT131JITeHHEH KeiiH O1pIeH KbICKa Mep3iM/Ii
©31H-031 MMEKTeHTIH KbI30a 001 [27].
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Kecte 2. Xacyma TepanuschbIHbIH KJIMHUKAIBIK CRIHAKTAPBIH/IA TIPKEJITEH JKaFbIMCBI3 9cepIiep

Ne | 3eptrey Kacyma Ko, | =3 AXKO Emre Hndpysn | Kyknaax | Tpomo | Ummy | Ouaim
%) napexe | (n, %) | 6ailna | SUIBIK bI 03/TI HOJIOTH
aeri HBICTBI | peaknus | aypynaap | O SUIBIK
KO (n, A9 Jap peaxn
%) (n,%) HsIap
1. Soder R, et al., 2020 Allogeneic WIJ-MSC | komxer | KoipkeT | Komker | Kommker | 0/10 0/10 KOJDKET | KOJDKET | KOJDKET
MSCTC-0010 Phase 1 | (MSCTC-0010) imi imi imi imi (0%) (0%) imi imi impi
(IND #17672) emMec eMec eMec eMec eMec eMec emMec
2. | Maruyama S, et al, | Adipose-derived MSCs | 0/9 0/9 0/9 0/9 0/9 (0%) | 0/9 (0%) | xomxer | 0/9 0/9
2024 (ADR-001) (0%) (0%) (0%) (0%) imai (0%) (0%)
ADR-001  Phase I emec
(jRCT2043200002  /
NCT04342325)
3. | Shirbaghaee et al., 2023 | Allogeneic placenta- | 4/11 0/11 0/11 0/11 0/11 0/11 komker | 0/11 0/11
(Phase I, CLI)* derived MSCs (P-MSCs), | (36%) | (0%) (0%) (0%) (0%) (0%) imai (0%) (0%)
intramuscular emMec
4. | Park H, et al., 2025 Allogeneic bone marrow- | 1/7 1/7 1/7 HI 0/7(0%) | 1/7 Komket | 0/7 1/7
hBM-MSC in cABMR | derived MSCs (hBM- | (14%) | (14%) | (14%) (14%) iMi (0%) (14%)
(Phase  I/II, open- | MSC), IV emec
label)**
5. | Chenetal., 2024 (Phase | Allogeneic umbilical | 13/18 4/18 4/18 1/18 2/18 4/18 1/18 0/18 0/18
I, refractory ITP) cord—derived MSCs (UC- | (72,2% | (22,2% | (22,2% | (5,6%) | (11,1%) | (22,2%) | (5,6%) | (0%) (0%)
MSC), IV ) ) )
6. | Park et al., 2018 (Phase | Allogeneic human | 0/9 0/9 0/9 0/9 0/9 (0%) | 0/9 (0%) | xomxer | 0/9 0/9
Ia, RA) umbilical cord blood- | (0%) (0%) (0%) (0%) iMi (0%) (0%)
derived MSCs (hUCB- emMec
MSO), IV
7. | Schweizer et al., 2019 | Allogeneic bone marrow- | 0/7 0/7 0/7 0/7 0/7 (0%) | 0/7 (0%) | xomxer | 0/7 0/7
(Phase I, localized PC) | derived MSCs, IV (1- | (0%) (0%) (0%) (0%) imai (0%) (0%)
2x10¢ cells’kg, single emec
dose)
8. | Skrahin A, etal., 2014 | Autologous bone | >14/30 | 2/30 0/30 0/30 0/30 Konketi | Kommker | 0/30 0/30
Autologous BM-MSC | marrow-derived MSCs, | (>46,7 | (6,7%) | (0%) (0%) (0%) Ml eMec | iMi (0%) (0%)
in MDR/XDR TB %) emec
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(Phase /T, | 1V, single dose (~1x10°¢
DRKS00000763) cells/kg)
9. Wilson et al.,, 2015 | Allogeneic bone marrow- | Koiker | KomwkeT | 3/9 0/9 0/9 (0%) | xomxerti 1/9 0/9 2/9
(Phase I, ARDS) derived MSCs, IV imi imi (33%) | (0%) mai emec | (11%) | (0%) (22%)
eMec emMec
10. | Yangetal., 2013 (Phase | Allogeneic umbilical | 3/8 0/8 0/8 0/8 0/8 (0%) | 0/8 (0%) | xomxker | 1/8 0/8
I, CLI) cord blood-derived | (37,5% | (0%) (0%) (0%) iMi (12,5% | (0%)
MSCs (hUCB-MSC), IM | ) emMec )
11. | Tzouvelekis et al., 2013 | Autologous adipose- | 7/14 0/14 0/14 0/14 2/14 0/14 xomxker | 0/14 0/14
(Phase Ib, IPF) derived stromal cells — | (50%) (0%) (0%) (0%) (14%) (0%) imai (0%) (0%)
stromal vascular fraction eMec
(ADSCs-SVF),
endobronchial
12. | Mathew et al., 2018 | Autologous ex vivo- | 0/9 0/9 0/9 0/9 0/9 (0%) | 0/9 (0%) | xomxer | 0/9 0/9
(Phase I kidney | expanded polyclonal | (0%) (0%) (0%) (0%) iMi (0%) (0%)
transplantation) regulatory T cells emec
(Tregs), IV
13. | Yietal., 2016 (Phase I, | Allogeneic bone marrow- | 9/11 xomxker | 3/11 0/11 0/11 3/11 xomxker | 1/11 1/11
refractory GVHD) derived clonal MSCs | (81,8% | imai (27,3% | (0%) (0%) (27,3%) | imnai (9,1%) | (9,1%)
(cMSCs), IV, single dose | ) emMec ) emMec
1x10° cells/kg
14. | Mathew et al., 2019 | Allogeneic bone marrow- | komker | komket | 0/6 0/6 0/6 (0%) | xomxkeri | komxer | 0/6 0/6
(Phase I, non-ischemic | derived MSCs, IV iMi iMi (0%) (0%) Ml eMec | iMi (0%) (0%)
DCM) emMec eMec eMec
15. | Kuzmina et al., 2012 | Allogeneic bone | 19/19 xomxker | 0/19 0/19 19/19 KOJDKET1 xomxker | 0/19 1/19
(Phase II, aGVHD | marrow—derived (100%) | immi (0%) (0%) (100%) Ml emec | immi (0%) (5,3%)
prophylaxis) multipotent eMec eMec
mesenchymal stromal
cells (MMSCs), IV (0.9—
1.3x10° cells/kg)
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Manwi30061 Kayincizodik cueHanoapvi

3-kecrene 2-Kecrele IKMHAKTAIFAH JEPEKTEepP HEri3iHJe aHBIKTAIFaH MAaHbBI3/IbI
KAyIICi3iK ~ CHUTHAJIJAphl  KOPCETUITeH, JKacylajblK TEpanusHbIH OHOKAYIMNCI3IIKTI
OaranayblHa dcep €Tyl MYMKIH CHUPEK Ke3JeceTiH, OipaK KIMHHKAJIBIK TYPFBIIAH MaHBI3bI
okuranmapra Oaca Hazap aydapbuiraH. KecTtene emiM, ayblp KarbIMChI3 OKHUFajap >KOHE
OMIOPTYHUCTIK HHQEKIUsUIap, COHAAl-aK Heri3ri 3epTTey aBTOpJaphl JJIeyeTTi Kayil
CUTHAJIaphl HEMece [103aHbl WIEKTEHTIH YBITTBUIBIK pETIHAE aHbIKTaFaH OKHUFaiap
KOpPCETUITeH.

En mMaHbpB AR MHGEKIUSIIBIK CUTHAT KapKbIHABI HMMYHOCyTIpeccus ke3ingae hBM-MSC
EHri3reHHEeH KeliH Oyipek TpaHCIUIaHTAlMACHIH alFaH perunueHtre Pneumocystis jirovecii
TYyABIPFaH OMNIMOPTYHUCTIK ITHEBMOHHUSHBIH OJIIMIe OKEJETIH jkarmaibl Oosnbl. bacTamkpl
3epTTey/Ie KacylIabIK TepanusMeH ceOenTik Oailmanbic OpHAThIIIMaFaHBIMEH, OYJI OKHFa ocal
KIIMHUKAJIBIK TOMyJIsusIapaa WHOEKIUIIbIK Kaylrnci3aikTi Oaranay YIIiH MaHBI3IBI T
aHBIKTAIBL. MHOEKIUSITBIK eMec Kayilci3AiK CUTHAIIAPBIHBIH 1MIIHIE KecTene pedpakTepIik
UMMYHIBIK TpoMOonuTornenus ooipiaa UC-MSC 3eprreyinae xadapiiaHFaH >Ke1el MUOKap/]
UH(apKTICl XKaFaalbl KepceTireH. ABTopiap OyJ1 OKUFaHbI 103aHbI HIEKTEUTIH YBITTBUIBIK JCTI
CaHaJIbl JKOHE JKaCYIIAIBIK OHIMHIH WH(Y3UsICHIMEH OaililaHbICThI 001yl MyMKiH. COHBIMEH
Karap, KecTele ayblp KIMHUKAIBIK KaFgailiapia, COHBIH IMIIHAE KeIel PecrnupaTopiibiK
JUCTPECC CUHAPOMBI KoHE pedpakTepilik TPAaHCIUIAHTAT MECIHE KapChl aypybl CHSKTHI aybIp
KaFBIMCBI3 KYOBUIBICTAP/IbIH KOFaphl KayIiH OUIIIpeTiH OKUFagap KOpCeTiIreH.

3epTTey NM3aWHBIHBIH EPEKIIETIKTepl MEH >KAacyIalblK ©OHIMJII EHTI3y >KOJaapblHa
KaTBICTBl CUTHAJIap 06JIeK KOpCeTUIreH, aTtal alTKaH/a, )Keaell TPAaHCIUIAHTaT UeCiHe KapChl
aypynblH MNpoQHIaKTUKACchl XaTTamallapblHAarbl HHQY3USUIBIK peaKkUUsIapIblH  KOFapbl
KU1, Oy aybIp KIMHUKAJIBIK CalJapra 9KeI COKThIPMAa/IbI.

Kectre 3. Xacymanblk TepanusiHblH KIMHUKAJIBIK ChIHAKTAPBIHJA AHBIKTAIFaH MaHbI3]IbI
KAyYIINci3iK CUTHAJIAaphI

Ne | 3eprrey | Curnan Konrekcr Ce0edin MaHbI3AbLIBIFbI
Oarasay
1. | Park et P. jirovecii Bytipek Benricis MaHBI3IBI
al., 2025 | mHeBMOHHA TPaHCIUIAaHTALUSICBIH WH()EKIHSITBIK
WH(EKIUICHIHAH | allFaH CHUTHAJ
00J1aThIH 6J1iM PELUIINEHTTED,
KApKBIH/IbI
MMMYHOCYTIPECCHS
2. | Chenet | XKenen muokapn | Pedpakrepriix MywMKiH TpomOGoTHKAIBIK
al., 2024 | uadapkrici WMMYH/IBIK ACKBIHYJIAPBIH
(mo3aHbI TPOMOOIIUTONIECHHS, KayIi
MIEKTENTIH UC-MSC
YBITTBUIBIK)
3. | Wilson OMOOIHASIIBIK Kenen TeIHBIC ATy BaitmansicTe! | Bactanker
et al., uHpapKTTap, JUCTpecc emec, JKOFapbl TOyEKEN
2015 OJIIMMEH CHUHJIPOMBHI, KIIMHAKAJIBIK
AsKTATYBI KApKBIHIBI TEpANusi | TYPFBIIAH
Oeimiieci MaHBI3/IbI
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4. | Yietal, | Aysip Pedpaxrepiik Herizri Tycinaipyaig
2016 KaFbIMCBI3 TpaHCIUIAHTAT aypyra KaTeJNiK KayTi
acepiepaiy HeCiHE KapChl aypybl | OAiIaHBICTHI
KOFapBI )KULITIT1
5. | Kuzmina | Ombeban Tpancmianrar WNudyzusra | 3eprrey
et al., UH]Y3USITBIK HEeCiHE KapChl 0allTaHBICTHI | TU3AWHBIHBIH
2012 peaxkuusiiap aypybIHBIH aJlJIbIH epeKIIeniri
ary

Tankbliay. byn xyidem moiyga opTypil jkacylla eHIMIEpiHIH OHOKayirci3airiH
OaranaiTeiH [-11 Ke3eHAeTI KITMHUKAIBIK ChIHAKTAPABIH €pTe Ke3EHIHET1 IePEKTEp TalTaH Ibl.
Hotwmwxenep KIMHUKAIBIK JaMyAbIH Ka3ipri Ke3eHIHE >KacyIIablK TeParusHbIH Kayilnci3aik
npod Tl KaNIbl alFaHga KOJaiibl IeTl cCaHAIAaThIHBIH KepceTeai. JlereHMeH, OyJ1 nepekTepal
TYCIHIIpY, EHTI3UINeH 3epTTeyNepAiH JAu3ailHbl MEH J>Kacylla eHIMJIEepi KOJJaHbUIFaH
KJIMHUKAJIBIK KOHTEKCTTI €CKePEe OTBIPHIT, CAKTHIKTHI KQKET €TEe/i.

Hlonmynarel Heri3ri OakputayiapabiH 0ipi — MSC-re apHanraH 3epTTeyJepAiH alKbIH
O6aceiMibIFbl. KOCBUIFaH KIMHUKANBIK KAYINMCI3IIK JACpEeKTepiHiH O0achiM KOIIILIIrl opTyp:i
meiFy Teri 6ap MSC-nepre KarbICThl, al TEHETHKAIBIK TYPJICHIIPIIMETEH HMMYHIBIK
kacymamap MeH 1PSC-meH anbpIHFaH JKacymiajgapabl Koca aiFaHaa, 0acka jKacyIlIalibIK
OHIMJEepAl mNailijanaHy Typasibl akmapar ete Imekreyiai. byn MSC-nepai KIMHHUKAIBIK
KOJIJAHYABIH Y3aK TapuxblH [a, IUTIOPUIIOTEHTTI JKOHE WMMMYHIBIK KAaCyIIaJbIK
TEXHOJOTHSUIAPABl KIMHHUKAIBIK TKIpUOETre EHri3yre KaThICThI CANBICTBIPMAIIBI  TYPIE
CaKTBIKMEH Kapayabl na kepcetemi [28]. CoHABIKTaH, KOJDKETIMII JEPEKTEPACH abIHFaH
OMOKayinci3NiK Typajbl KOPBITBIHAbUIAD HeriziHeH MSC-nepre KaTbhICThl JKOHE opTYpIi
OMOJIOTHSUTBIK QJIEyeTI MEH OpTYpJi Kayilm CIeKTpi Oap »KacymanblK eHIMIepaiH Oacka
KJIaCTapbIHA TiKeNIEH IKCTPAONISAIUSIIAHOAN TBI.

3eprTeynepaiH KeNmuIirinae xadbapiaaHFaH jKaFbIMCBI3 ocepiiep KEHIJT HeMece opTaia
KoHe oTneli 60bl. JlereHMeH, exiMre oKelIeTiH HOTHKEIep i Koca alFfaHa, aybIp KaFbIMChI3
ocepiiepAiH OOJybl KACyIIaJbIK TEpaNUSHBIH KayilCI3AIriH TalMeHTTEPAIH OacTamKbl
KJIMHUKAJIBIK YKaFJaibIH €CKepe OTHIPBII TYCIHAIPY KaXeTTLIIriH kepcereni [29].

Ocpuraiitia, xeea pecrupaTopIibIK TUCTPECC CHHIPOMBI, pedpakTepiIiKk TpaHCIIaHTaT
HECiHe Kapchl aypybl HEMece MYLIeNep/i TpaHCIUIaHTalMsAIayaH KEHIHT1 aybIp jKOHEe eMipre
Kayill TOHIIPETIH KarmaWnmapsl Oap HayKacTapaa >KYpPri3iIreH 3epTreyseple Kypaenmi
ACKBIHYJIap/IbIH JKOFAPhl KayTli )KACYIIAIBIK Teparusi MEH JKaFbIMChI3 HOTHXKEIIEP apachIHIaFbl
cebenTik OalIaHBICTHl aHBIKTAYIbl alTapJIbIKTal KUbIHAATaA6l. MyHail karmaitnapaa SAE-
JepiH HAKTHl aTPUOYIUSCHIHBIH 0OJMAaybl MIiHJIETTI TYpJle apaiacyabIH TOJIBIK Kayilci3dirin
KOPCETNEN 1, COHBIMEH KaTap OaliKajFaH OKWFajap MEH jKacyllla ©HIMIH €HT13y apachIHIarbl
HAKThI 0alIaHBICTBI OO IBIPMAaNTBI.

Ocpbl monyaa aHBIKTAIFAaH €H KIWHUKAIBIK TYPFBIIAH MaHBI3IbI KAyIlCi3IiK CHUTHAIIBI
OyHpeKk TpaHCIUIAaHTAIMACHl perunueHTi, anoreHaik MSC kaOpuigan KypreHae KapKbIHIbI
MMMYHOCYTIPECCHSIaH OTIIl )KaTKaH/1a ONMOPTYHUCTIK nHpeKIusIHbIH (Pneumocystis jirovecii
pneumonia) eJ1iMre oKeJeTiH jKaraaibl 0011, bacTankpl 3epTTeyae KacymaliblK TepanusMeH
cebenTik OaliaHbBIC OpHATBUIMAFaHBIMEH, OYJI 3MHM30] OCAJ TOMNTApJarbl OMOKAYIMCI3MIKTI
Oaranay YIIiH MaHbI3]IbI.

byn sxarmait ayblp MMMYHOCYNpPECCHSACHI 0Oap HayKacTapla KacylaldblK ©HIMACP/Il
KOJIJaHy WHQEKIUSIHBI OaKpUIayAbl KYIIEHTYMEH, ONMOPTYHHMCTIK HMH(eKuusIapra Kapchl
NpoQUITAKTUKAMEH KOHE TOyeKeJ-TaiaHbl MYKHUAT OaralayMeH KaTap >KYpyl KepeK eKeHiH
kepceteni. Ocbutaiiina, KeiOip KIMHUKAIBIK CHEHapHUiliepae WHQPEKIMIIBIK Kayirnci3Iik
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JKaCyIIajiblK ©HIMHIH KAaCHETTEPIMEH eMecC, MAIlMEHTTIH Kbl UMMYHIBIK MopTeOeciMeH
KOHE KaTap >KYPETiH TepanusMeH aHbIKTamybl MyMKiH [30].

Tannmanran 3eprreynepie TPOMOOTHKAIIBIK JKOHE TPOMOOIMOOIMSITBIK OKUFAJIap CUPEK
xabapiaHFaHbIMEH, OJIApJBIH JKEKe xaTrramanapjaa maijga Ooybl, COHBIH IIIIHIAE Xexenl
MUOKapJ, MH(APKTICI TYPIHIET1 03aHBl IMIEKTEHTIH YBITTBUIBIKTHIH OOJyBI KacyIIabIK
OHIMJEpAl JKYHedl TypJe EHrI3reH Ke3Jle TaMBIPJIBIK KayinTepai ecKepy KaKeTTUITiH
Kepcerenl. MyHaall acKbIHYJap[blH BIKTUMAJl MEXaHM3MJAEpIHE KOaryJysius KacKaJblH
OenceHipy, *Kacyma-sHIOTeNN e3apa 9PEKETTeCyl kKOHE MUKPOLMPKYJSAIUSIFa acepi Kipyi
MYMKiH, ojap OakplJIaHATBIH ChIHAKTAP/1a KOCKIMIIIA 3€PTTEYI KaXKET eTe/l.

AHBIKTaJIFaH JAePEKTEPAIH €H MaHbI3Ibl HIEKTEYJIEPiHiH Oipi - ICIKTIH naiiga 60ysl MeH
JKacylalapAblH TeHETHKANbIK TYPaKChI3ABIFBIH KOCA alfaHAa, Y3aK Mep3iMJl ToyeKenaepal
ceHiMIi Typae Oaranmay MyMKiH emectiri. KocburFan 3epTreynep/iH Kemmnirigae Oakbuiay
V3aKThIFBl IIEKTEYJ1 OOJABl JKOHE OHKOJOTHSUIBIK HOTIDKENEPAl apHailbl OaKbLIayIbl
KaMmThIManbl. HoTwkecinae, epre Ke3eHIepAe ICIKTIH ocyi Typainbsl xabapiianraH
JKaFaaimapApliH 0oJIMaybl MYHJAW KayilnTiH >KOKTBHIFBIHBIH JOJIeNIl PETiHAEC KapacThIphbLia
aJIManIpl.

byn mektey, ocipece, korapbl mponudepaTHBTI dJeyeTi Oap »Kacyimia eHiMaepl YIIiH
©3CKT1 JKOHE y3aK Mep3imi 0akpuIay KaKeTTUIIrH, COHJai-aK *Kacyllla TepanusChIHBIH Kelll
ocepyiepiH KyHem Typae Oakbutay YIIIH MapKETHHITEH KEHIHT1 TI3UNMAEpAi KYpy.Ibl
KepceTe/i.

by Hotmwkenepi 6ipkaTap oficHaMaJbIK MEKTEYJIEP/Ii, COHBIH 1IIiHAe O1p KOJIbI, alllbIK
JKATICBIpMAaITbl TU3aHAapAbIH 0achkiM OONYBIH, MIAFBIH YIT1 OIIIEMICPIH XOHE KayilCi3IiK
TypaJibl €cern Oepy/ieri reTeporeHIITIKTI eCKepe OTHIPBIN KapacThIpy Kepek. JXKacyia eHiMaepi
YIIiH OMOKayinci3miK JEpeKTepiHiH camachblH jKaKcapTy YUIH YJIKEH paHJIOMH3alMsIIaHFaH
ChIHAKTap, CTaHJApTTaIFaH >KaFbIMChI3 OKUFajap Typaibl ecen Oepy jkoHe ceOern-canaapiibik
OaiinaHbICThI Oaranayra OipbIHFal TOCULAEP/l €HT13y KaXKeT Ooapl.

KopbiThinabl. byn kyilem miony kacymia eHIMJAEpIHIH OHMOKAYINCI3Iiri Typasbl
KOJDKETIM/II KJIIMHUKAJIBIK IEPEeKTEp/IiH HEeT131HEeH epTe Ke3eHerl 3epTTeyiepre Heri3eNreHin
»koHe HerizineH MSC-nepre OarbITTanFaHblH KopceTTi. Kockuiran 3eprreyep, 9/eTTe, KbICKa
Mep3iMIi Kayinci3mik mpoduliH KepceTeni; JereHMeH, OyJl aepekTepii TYCIHAIpY YJTiHiH
IaFbIH ~ KeJIeMIMEH, Oip KOJAbl AW3alHIApAbIH TapadybIMEH >KOHE OaKbUIayIbIH
KETKITIKCI3IIrIMEH MIeKTEINe/i.

AHBIKTaFaH KYpAENl >KarbIMChI3 dCepiiep, COHBIH ILIHAE ayblp MMMYHOCYIIPECCHUSICHI
0ap HaykacTaplarbl XYKIajbl acKbIHYJap, KAacylIalbIK Tepanus KayliH Oaranay Kes3iHze
KJIIMHUKAJIBIK KOHTEKCTTI €CKEPYIiH MaHbBI3IbUIBIFBIH KopceTei. ICIKTIH maiiia 60Tysl Typaibl
ecenTtepaiy 00aMaybl KOITereH 3epTreyiepe 0akpuIayAblH MIEeKTey i 00aybiHa OaillaHbICThI
y3aK Mep3iMal KayilCi3miKTiH J9Jel pPeTiHAe KapacThlpblla aaMaiael. by HoTmwkenep
KacyIlanbIK OHIMJIEp YIIiH Y3aK Mep3iMJIi Kayinci3IikTi OaKpliay *KyHenepiH eHri3yMeH Katap,
YJIKEHIpEK, ofiCHAMalbIK TYPFBIAAH KaTaH KIMHHUKAIBIK CHIHAKTAPJBIH KaKETTUIIrH
KepceTe/i.

Mynanesiep KaKTBIFBICHI. ABTOpIIap MY/JIeNIep KAKTHIFBICH )KOK eKeHIH MaTiMACH .

ABTopaapabiH yiecrepi. Tyxeipeimaama, AB sxone HB; omicreme, MA; komka30aHbl kKa3y >XoHE
nansingay, Ab, Hb, MA, DU, AT, JIK, BA; xa3y — mony xoHe peaakuusuiay, Ab, Hb, MA, 34, AT, JIK, BA;
*o0aHbI oKimmIineHAipy, Ab; Kapkpumanmeipyasl Tapty, Ab. Bapiblk aBTOpmap KomkazO0aHBIH JKapHsUIaHFaH
HYCKACHIH OKBITl, OHBIMECH KeJiCiMiH Ounmipai. ABTopiap Oy MaTepHaiablH OYpHIH KapUsIaHOAFaHBIH KOHE
Oacka Oacrmanapa KapacTBIPBUIBII )KaTKaH JKOK €KCHIH MOTIMICH .

Kap:xsinanapipy. 3eprrey kxoHe Koipkazta BR28713159 «Co3piManbl jKoHE OJEYMETTIK MaHBI3IIBI

aypyJaapIpl eMIeyre apHaFaH jKacylIalblK ©HIM >KacayJarsl WHHOBAIMSUTBIK TOCIIIEP» TPAHTTHIK KOOACHI
IeHOepiH/Ie JalbIH A b
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BIOSAFETY OF CELL-BASED PRODUCTS: A SYSTEMATIC REVIEW
OF EARLY-PHASE CLINICAL TRIAL DATA

A.K. BAIGENZHIN ', N.M. BISSENOVA !, M.B. ASKAROV !, EX. CHUVAKOVA ',
AM. GANINA ', L.V. KOZINA !, B.S. ASSEMBEKOV ?

' JSC «National Scientific Medical Center», Astana, Kazakhstan
2NPJSC «S.D. Asfendiyarov Kazakh National Medical University», Almaty, Kazakhstan

Abstract

Introduction. Cell products are increasingly being introduced into clinical practice for
the treatment of severe immune-inflammatory, vascular, neurological, and other diseases.
Despite their significant therapeutic potential, biosafety issues related to cell therapy —
especially at the early stages of clinical development — remain poorly understood and require
comprehensive analysis.

Aim. To systematically review data from early-phase (I-1I) clinical trials assessing the
biosafety of various cell products.

Materials and Methods. The systematic review was conducted in accordance with the
PRISMA 2020 guidelines. A literature search was performed in PubMed/MEDLINE, Web of
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Science Core Collection, Scopus, and Cochrane CENTRAL. The review included phase I-II
clinical trials that evaluated the safety of cell products. Data were extracted on adverse and
serious adverse events, infectious and thrombotic complications, mortality, and other potential
risks.

Results. The review included 18 publications, predominantly phase I clinical trials. The
vast majority of safety data concerned mesenchymal stromal cells; information on other classes
of cell products was limited. In most studies, the safety profile was characterized by a
predominance of mild to moderate adverse effects. Serious adverse events were rare and were
generally related to the severity of the underlying disease and the clinical condition. A key
safety signal was a fatal opportunistic infection (Pneumocystis jirovecii pneumonia) in a patient
with severe immunosuppression. Assessment of long-term risks, including tumor formation and
genetic instability, was limited in many studies due to short follow-up periods.

Conclusion. Available evidence from early-phase clinical trials — primarily involving
mesenchymal stromal cells — suggests a favorable short-term safety profile for cell products.
However, limitations in study design and follow-up duration do not allow definitive conclusions
regarding long-term biosafety. The findings highlight the need for larger, methodologically
rigorous studies and the implementation of long-term safety monitoring systems for cell
therapy.

Key words: cell products, biosafety, early-phase clinical trials, systematic review,
adverse events, mesenchymal stromal cells.

BUOBE3OITACHOCTD KVIETOYHBIX TPOAYKTOB: CI/ICTEMATI/I‘IEUCKI/II‘/'I
OBb30P JTAHHbBIX PAHHUX ®A3 KNIMHUYECKHUX UCIIBITAHUU

A.K. BAUTEH)XVH !, HM. BUCEHOBA ', M.5. ACKAPOB !, 3.K. YWYBAKOBA ',
A.M.TAHUHA ', JI.B. KO3UHA ', 5.C. ACEMBEKOB ?

' AO «HanumonamsHbIiH Hay4HbIA MEIULIUHCKUN 1IeHTp», AcTaHa, Kazaxcran
2 HAO «Ka3zaxckuii HalMOHATbHbBIH MEIAITHHCKUI yuuBepcuteT umeru C.J[. AchennusipoBay,
Anmartel, Kazaxcran

AHHOTANUA

BBenenne. Kierounsle mpoaykThl Bce 0ojiee aKTUBHO BHEAPSAIOTCS B KIMHUYECKYIO
MPAKTUKY ISl JICUEHUS] UMMYHOBOCHATUTENbHBIX, COCYUCTBIX, HEBPOJIOTHUECKUX U JIPYTUX
TSOKETBIX 3a0oneBaHunii. HecMoTps Ha WX 3HAYMTEIBHBIM TEPareBTUYECKUM TOTEHIIHAII,
BOIPOCH! 6M00E30NMaCHOCTH KJIETOYHON Teparuu, 0cOOEHHO Ha paHHHUX dTarnax KIMHHYECKOU
pa3paboTKH, OCTAIOTCSA HEAOCTATOYHO M3YYEHHBIMU U TPEOYIOT KOMIUIEKCHOT'O aHAJIN3A.

Heas. Cucremarnyecky 0030p JaHHBIX paHHMX KIMHHUYECKUX uccaenoBanuii I-11 ¢as,
OLICHUBAIOIINX OM00E30MaCHOCTh PA3IMYHbIX KJIETOYHBIX MPOJYKTOB.

Marepuanbl u Meroabl. CucremaTnueckuii 0030p TpOBENEH B COOTBETCTBHU C
pykoBoacTBoM PRISMA 2020. ITouck nutepatypsl BoinosiHeH B 0azax PubMed/MEDLINE,
Web of Science Core Collection, Scopus u Cochrane CENTRAL. B 0030p BKIIIOYEHBI
KkiuHu4eckue uccrnenoanus I-II ¢a3, onenuBasme 6€30MacCHOCTh KJIETOYHBIX MPOIYKTOB.
W3Bnekanuch AaHHBIE O HEXENATENbHBIX W CEPbE3HBIX HEXKENIATENbHBIX SBIICHUSX,
UH(MEKIMOHHBIX U TPOMOOTUYECKUX OCIONKHEHHSIX, JETaJIbHOCTU U JIPYTHX MOTEHIIMATbHBIX
pHUCKax.

Pe3yabTarbl. B 0030p BKItOUeHO 18 myOnmkanuid, MPEeUMYIIECTBEHHO KIMHUYECKHE
uccienoanus | ¢asel. [logasmnsroniee OOIBIIMHCTBO JAaHHBIX MO OE30MACHOCTH OTHOCUTCS K
ME3€HXUMAJIbHBIM CTPOMAJIbHBIM KJIETKaM; HHQOpMAaIus O JPYyrux Kiaccax KIETOYHBIX
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MPONYKTOB oOrpaHWdYeHa. B  OonbIIMHCTBE HCCIeqoBaHUNA Tpodmib  OE30MacHOCTH
XapaKTepU30BAJICA MpPeoOJIalaHneM JIeTKUX W YMEpPEHHBIX HeKenaTenbHbIX 3((eKToB.
Cepbe3Hble HEKEJIaTENIbHbIE SBICHHUS BCTPEYAINCh PEIKO M OOBIYHO OBUIM CBSI3aHBI C
TSOKECTBIO OCHOBHOTO 3a00JI€BaHUS M KJIMHUYECKUM COCTOSIHUEM. BakHBIM CHTHanom
0€30MacHOCTH CTaj JICTAIBHBIA CIIy4all OMNMOPTYHUCTHYECKOW WHQEKIuu (MTHEBMOHMS,
BbI3BaHHasl Pneumocystis jirovecii) y NalueHTa ¢ BBIPAXKEHHOW MMMYHOCyIpeccuel. OneHka
JIOJITOCPOYHBIX PHCKOB, BKIIKOYas OIyX0Je00pa30BaHUE U FEHETUYECKYI0 HECTAOUIBHOCTb, BO
MHOTHX HCCJIeIOBaHUAX OblJIa OTpaHWYEHA KOPOTKHM MEPHUOIOM HAOIIOICHHUS.

3akiroyenue.  JlocTynHble — JaHHBIE  CBUJAETENBCTBYIOT O  OJaronpusITHOM
KpPaTKOCpPO4YHOM Tpoduie O0e30MacHOCTH KIETOYHBIX MPOAYKTOB B PAHHUX KIMHHYECKUX
UCCIICIOBAaHMSX, TJIaBHBIM 00pa3oM JJIsi ME3€HXMMAJbHBIX CTPOMAIBHBIX KIETOK. OgHaKo
OTPaHUYEHHOCTH JIW3aliHa U JTUTEIbHOCTH HAOIOICHNS HE TTO3BOJISIET C/IeNaTh OHO3HAYHBIE
BBIBOZIBI O JIOJIFOCPOYHOM OM0O€30macHOCTH. Pe3ynbTaThl MOJYEpPKUBAIOT HEOOXOAMMOCTH
0oJiee KpYMHBIX, METOI0JIOTUYECKH CTPOTUX UCCIIEIOBAaHUN U BHEJPEHUS CHCTEM JITUTEIBHOTO
MOHUTOPHHIa 0€30MaCHOCTHU KJIETOYHON TeparuH.

KioueBble cj10Ba: KJIETOYHBIE MPOAYKTHI, OMOOE30MacHOCTh, PaHHUE KIMHHYECKHUE
UCCIICIOBaHMs, CHCTEMaTHYeCKHi 0030p, HeXelaTelbHble SIBICHUS, ME3€HXUMAaJIbHbIE
CTPOMAJIbHBIEC KIICTKH.
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INPEAUKTOPBI CYUIIUIAJIBHOI'O TIOBEAEHUSA CPEAU MOJIOJAEXH
PECHIYBJIMKHU KA3AXCTAH

JLM. )KAMAJIMEBA !, A.T. ECKAJIMEBA 2, A.A. ABETOBA 2. H.5. ECUMOB 2,
P.X. MY3A®APOB 2, III.M. TJIEVBAEBA 2, C.K. KYJJAUBEPTEHOBA %3,
I.A. ABETOBA 2, II1.C. Y)KAKUEBA ', T.P. CATTAPOB %, I.T. CMOJIMHOB ?

'"HAO «3anamno-KazaxcTanckuii MeIuIMHCKHI yHUBepcuTeT uMeHu Mapara OcnaHoBay,
r. AkTo6e, Pecmy6mka Kazaxcran

2 PI'T ma IIXB «Pecny6nuKkanckuii HaydHO-NPAKTHYECKUH HEHTP MCUXHYECKOTO 310POBbI»
M3 PK, r. Anmarsl, Pecniyonuka Kazaxcran

3HAO «Kasaxckuii HalMOHANbHBIA yHHBepcUTET HMeHH anb-Dapabu», r. AsMarhl,
Pecny6nuka Kazaxcran

AHHOTaNUA

Beenenne. Kazaxcran OTHOCUTCS K CTpaHaM CO CPEIHE-BBICOKMM YPOBHEM CMEPTHOCTH
B pe3yibTare CyHUIMAOB, MNpPH O3TOM JaHHbIE O MPECYUUUAANBHBIX COCTOSHUSAX U
MICUXOCOLUUANIBHBIX IETEPMUHAHTAX CYULIUIATbHOTO OBEACHUS Y MOJIOJIEKU OTPAHUYECHBI.

Heab. BeiaBuTh B3aUMOCBs3L (AKTOPOB COIMATBLHON Cpefbl, TPaBMHUPYIOIINX
(CTpECCOTCHHBIX) JKU3HEHHBIX COOBITUH W BHYTPHIMYHOCTHBIX XapPAaKTEPUCTHK C PHUCKOM
CYMITUIAIBHOTO MOBEICHUS cpeau Mosoaexku Pecyonuku Kazaxcran B Bozpacte 18—40 ner.

Matepuanbsl U MeToabl. [IpoBeneHO MPUKIIATHOE CPAaBHUTEIHLHOE HCCIIEOBaHHE Oe€3
paHgoMHu3aNKMK ¢ JneujeHTuuKanyend maHHbIX, BKaroduBiiee 100 yuactHukoB 18—40 ner,
obparusmmxcs B PHIIL] ncuxuueckoro 310poBbst M3 PK u LieHTp ncuxuyeckoro 370pOBbS T.
Anmatel (ssHBapb—uioHb 2025 T1.). IlepBas rpymma (n=30) — numa ¢ CyHWIMAAIbHBIMU
TEHACHIUSIMH (CyHIIHIaTbHbIC MBICITU U/WIH MONBITKH ), BTOpas (n=70) — NHIa rpymmnsl pucka
(mempeccus, TpeBOra, CTpecC, 3JIOYNOTpeOJeHHEe ICUXOAKTUBHBIMH  BEILIECTBaMH,
paccrpoiicTBa JIu4YHOCTH). Vcronb30BaHbl: aBTOPCKUM COLMOJIOTO-KJIMHUYECKUI ONPOCHUK,
mkaa DASS-21, onpocHuk cyunupansHoro pucka Ilaiikens. CTaTUCTHYECKHUN aHAIIN3
BKIIOYaN y’-Kputepuit IIupcoHa, TOuHBIH KpuTepuit duiiepa ¥ pPaHIOBYIO KOPPEIAIHIO
Crnupmena (0=0,05).

PesyabTaThl. JJis yYaCTHUKOB C CYHUIUJAIBHBIMU TEHICHIMSIMH Yalle OTMEYaIUCh
OoJsiee HM3KHMIM YpOBEHb OOpa3oBaHus M HeOmaromosydHas TpyaoBas curtyanus (p<0,05),
Je3alanTanus B CEMEHHON cdepe, OTCYTCTBHE OIIYIIEHHS c4yacThsi W OE30MacCHOCTH B
pPOIUTENbCKOM CceMbe, HampsDKeHHas ceMeiHas aTtmocdepa, neduUIUT JOBEPUTENBHBIX
otHomeHUH (psin accouumanuii p<0,05). B srtoii rpynme 3HaumMo yamie (GUKCHPOBAIHCH
KOMIIbIOTepHast 3aBUcUMOCTh (36,6% mpotuB 15,7%; p<0,05), rpyOble u3aeBaTENbCTBA,
HACWJINE U pa3pyIlIeHUE KU3HEHHBIX TUTAHOB, a TAaK)KE BBIPAKECHHBIC MEepPeabl HACTPOCHUS U
HaBs3uuBble Mbiciu  (p<0,01). Jlms rpynmel  pucka XxapakTepHa OoJjiee  BBICOKAs
PacpoCTPaHEHHOCTh 33aBUCHMOCTH OT IICMXOAaKTHUBHBIX BemniectB (60% mnpotusB 16,7%:;
p<0,001). TIo DASS-21 B o00eux rpynmax BBISIBJIEHbI YMEPEHHBIE M BBICOKHE YpPOBHH
JIeTIpECCUd, TPEBOTM U CTpecca, NMPU 3TOM B IepBOM rpymme cpennue Oamnsl DASS wu
onpocHuka [laiikens (8,56 6anna) mokasany CHIBHYIO TTOJIOKUTENbHYIO Koppemsiuto (Rs mo
1,0; p<0,05), BOo BTOpOIi rpyIine — yMEpEeHHYI0 U BbICOKYIO Koppessiuio (Rs 1o 0,61; p<0,05).
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3akiroyeHne. PUCK CyMIIMIANbHOTO IOBEIEHUS Y MOJOJEKU AacCOLMUPOBAH C
COYETaHUEM HEOJIAronpUATHBIX COLHUAIBHBIX JIETEPMUHAHT (HU3KUH ypOBEHb 00pa30BaHMUS,
Oe3paboTuila, ceMelHas IUCPYHKIUSA, TCUXOTPABMHUPYIOIINE KU3HCHHBIC COOBITHS) |
BHYTPHJIMYHOCTHBIX (DaKTOpOB (mempeccusi, TpeBOra, CTPecc, Iepenaabl HacTPOSHHUS,
HaBSI3UMBBIC MBICIH, aJJUKTUBHOE MoBeaeHue). [losydyeHHbIE JaHHBIE MOJITBEPHKAAIOT
nenecooOpasHocTh ucnonb3oBanus DASS-21 u onpocuHuka [lalikesnst 17151 paHHET0 CKPUHUHTA
CYHLUAAIBHOIO pUCKa U OOOCHOBBIBAIOT HEOOXOJUMOCTh MacIITAOHOrO MOIMYJISLHOHHOTO
UCCIIEIOBaHMsI B KJIFOUEBBIX pernoHax Kasaxcrana.

KiaroueBble cjoBa: cyunuj, OMONCUXOCOLUAIbHAs MOJEIb, MOJOIESKb, AEHpPEccus,
TpeBora, crpece, mkaina DASS (Illkana nenpeccuu, TpeBOTU U cTpecca), onpocHUK [lankers.

Beenenne. CormnacHo unpopmarmu BeemupHo#t opranuszanuu 3apaBooxpanenus (BO3),
Kazaxcran 3aHuMaeT CpeHIO0 MO3UIMIO CPEN CTPaH C BHICOKMM YPOBHEM CaMOYOHIICTB —
npuMmepHo 15-17-oe mecto ¢ nokazareneMm okono 18 ciayuaeB Ha 100 000 nacenenus [1]. B
[J100aTbHOM KOHTEKCTE CUTYyalus JIydllle, YeM B JIUAepax PeHTHHra, HO 3HAUUMO XYK€, UeM
MHUPOBOH CpeIHHI YpOBEHb, KOTOPBIN cocTaBiseT 9 ciydaes Ha 100 000 HaceneHus.

CamoyOuiicTBa — cCyllecTBeHHasl MpoOiieMa, BIMSIONIAs Ha COCTOSIHHE 3I0pPOBbS
HAacelleHUs1 M TpeOyrolnasi OTBETHBIX MEpP CO CTOPOHBI OOIIECTBEHHOTO 3JPAaBOOXPAHCHUS.
CamoyOuiicTBa MOXKHO MPEeAOTBpaIllaTh CBOEBPEMEHHBIM MPUHATHEM HAYYHO OOOCHOBAaHHBIX
¥ 3a4acTyi0 HEJOpPOTOCTOSIIIMX Mep BMmemaTenbcTBa. J[ms obecriedenust 3¢ (HEKTUBHOCTH
HAI[MOHAJLHBIX MEp pearupoBaHUsi Tpedyercs BceoObEMIIOMIAs MEXIUCHUIUTMHAPHAS
cTparerusi NpoUIaKTUKUA caMOyOuicTB. CunTaercs, yTo 0oJbIlas YacTh CaMOyOUHCTB MOTrIIa
OBI ¥ HE TTPOU3OUTH, €U ObI ObUTH TIPETPUHATHI HA/IISKaIe BMenarenscTsa [ 1, 2].

OO01en3BecTHO, YTO CyUIH (GOPMHUPYETCS PAIOM B3aUMOJCHCTBYIOMIUX KYJIbTYPHBIX,
COLIMANIbHBIX, MCUXOJIOTUYECKUX, OMOJOTHYECKUX, CUTYallMOHHBIX, (PMHAHCOBBIX (DAKTOPOB B
COUYETAaHUM C TICUXUYECKHMHU PaCCTPOMCTBAMH, KOTOPHIE BBICTYIAIOT B KaYECTBE OCHOBHOTO
daxTopa pucka. Bmecre ¢ Tem, cyuIuIaIbHOE MTOBEICHUE PA3IMYaeTCs B pa3HbIX CTpaHaX, 4To
MOKa3bIBAIOT HAIIMOHAJILHBIE HCCIIEIOBAHUS CaMOYyOHuiicTB [3].

Opnolt n3 cnenupUUHBIX AJIs TOJPOCTKOB U MOJOAEKH MPUUNH CYULIUIO0B, IPU3HAIOTCS
TPYIHOCTU C yperyiaupoBanuem smouuil. MccnegoBaHusi cocpeloTOYEHbI B OCHOBHOM Ha
JMYHOCTH, B TO BpeMsl KaKk TEOPETUYECKUE OCHOBBI IMOAUYEPKUBAIOT POJIb IMOLIUN, OTHOIICHUN
u oOmectBa [4]. B cucremarnueckoM o0030pe OBLIO MOKa3aHO, YTO TPYAHOCTH B
peryMpoBaHUM 3MOLUHN CBSA3aHBI C CYULHUJAIbHBIM MOBEIEHUEM (MBICISIMU U TOTMBITKAMU),
KaK y B3pOCHBIX, TaK M y TMOAPOCTKOB [5], OJHAKO IPYrHe HUCCIEIOBATETH COOOIIAIOT O
MIPOTHBOPEUYUBBIX PE3yJIbTaTaX BIMSHUS Ha TOMBITKH caMOyOuiicTBa [6].

[TomguepkuBaercss posib coUMyMa B JWHAMUKE CYMHULMAAIBHBIX TEHIACHIUU. Tak,
pe3yJIbTaThl UCCIETOBAHUI JEMOHCTPUPYIOT, UTO JIFOJIM C BHICOKOM COIMATIBLHON MOIEPHKKOM
JIerue alalTUPYIOTCS K CTPECCy, PeXe JOXO0s A0 CTaJAUM UCTOILECHUS, TOTJa KaK 30U U
KOH()JIUKTBI yCYTYyOJISIFOT TUCTPECC, CIIEIOBATEIBHO - CYHITUAIBHOE TTOBeIeH e [7].

HemanoBaxnoe 3HaueHWe B JUHAMUKE CYUIHUJAIBHOIO TOBEAEHUS  HMEET
SMOLIMOHANbHAs  cepa deroBeka. OMOLMOHAIbHAS  HECTAOMIBHOCTb,  BbI3BaHHAs
XPOHUYECKUM CTPECCOM M UCTOLIEHUEM, YCUIIMBAET CKJIIOHHOCTh K CYUIIMIaJIbHBIM JIEUCTBUSIM
y JIUI C HU3KOW SMOILIMOHAIBHOM peryisiuueit [8].

Eme onHMM COCTaBISAIONIMM CYHMIIMAQIBHOTO TOBEJICHUS SBISIOTCS HETaTUBHBIC
KOTHUTUBHBIC YCTAaHOBKH (KaTtacTpodu3aiius, 9yBCTBO 00y3bl), KOTOPHIE CIy>KaT TPUTTEPAMH
nepexoja OT CTaJAUM CONPOTHUBJICHHMS K CTAJUU HUCTOIICHMS, YTO YCHJIMBAET PHUCK
CYUIUIAJIBHOTO TTOBeIeHUS [9].

B menoMm, cyunumanbHOe TOBEIEHHE CBS3aHO ¢ MHOTO(AKTOPHBIMH TPOIECCAMHU, TIIE
KJIFOUYEBYIO POJIb MTPAIOT aJanTallHOHHBIA CHHIPOM, THUIT CTpecca (OCTPBIA, XPOHHYECKHUH,
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JUCTPECC) U 0COOEHHOCTH MCUXOIOTUYECKOT0 MPoduIIs YeToBeKa. AanTallMOHHBIA CUHIPOM,
onucanHbiil I'. Cenbe, XapakTepuszyeT peaklMd OpraHM3Ma Ha CTPECCOBBIE BO3JEHCTBUS U
BKJIIOYAET TPHU CTaJMU: TPEBOIa, CONMPOTUBIEHHE U ucTomeHue. Kaxnas cragus Biauser Ha
KOTHUTHUBHBIE, OSMOIIMOHANBHBIE, COIHAlbHbIE W  (U3HOJOTMYECKHE  TOKa3aTelu.
HccnenoBanusi, MOCBSIIEHHbIE W3YYEHHMIO BHEUIHMX HMHAWKATOPOB CYUILIMJA, TaKHUX Kak
HApyIICHHE CHA W TMHUTAHWs, 3J0yNOTPeOJICHHE MCUXOAKTUBHBIMU BEIIECTBAMHU, OTPAKAIOT
CTaJAWM WCTOIIEHHS aJalTallMOHHOTO CHHJAPOMA, KOTOPBIM SBISETCS IEHTPAIbHBIM
MEXaHHU3MOM, CBS3bIBAIOIIUM KOTHUTHBHBIC, IICUXOJOTHYECKHE U  (PU3UOIIOTUYECKUE
MOKa3aTelid, U, CTAHOBUTCA ITyCKOBBIM MEXAHU3MOM CYHIIMaIbHOr0 noBeaeHus [10].

B crpanax ¢ BBICOKMM ypOBHEM J0XOJia OCHOBHBIMU MPUYUHAMHU CYHIIHJIOB SIBIISIFOTCS
HapyLICHUs] B TCUXUYECKOM COCTOSIHMH. YCTAHOBJIEHO, YTO MAIlMEHTHI C JIENPECCHBHBIMU
paccTpoiicTBaMu 0COOEHHO CKIIOHHBI K CyHIHIaTbHOMY pUCKY. Tspkenas qenpeccus, TSHKeCTh
0e3HaIe’)KHOCTH HApALY C MUCTOpUEH MOMBITOK CaMOYOMIICTBa, CyMIUAATIbHBIMU MBICISIMU U
MCUXOTUYECKUMH CHMIITOMaMHU TMPEIACKA3BIBAIH MOCIEAYIONIME MONBITKH CaMOyOHWIiCTBa U
cMepTh oT camoyOwuiicTBa [11]. Takke mpocaexuBaeTcs CBSI3b MEXAY JEMPECCUE B CTPECCOM
C OJIHOM CTOPOHBI U PUCKOM caMoyOwuiicTBa ¢ apyroi. CrieqoBaTrenbHO, OOIICTPUHITHIMU
SBJISIETCS] TUTIOTE3a O TOM, YTO BBIIIETIEPEUHUCICHHBIE PACCTPOICTBA HAXOASTCS K TPYIIIE pUCKa
cynnua. KIimHu4ecku 3Ha4uMbIe CHMIITOMBI JISTIPECCUH U TPEBOTH IHUPOKO PACIIPOCTPAHECHBI
CpeIu MOJIOJIBIX JIOAEH, NCIIBITHIBAIOUINX CYHIIHIATbHBIE MBICITH (110 pa3HbIM OLIEHKaM OKOJIO
24% u 49%, cootBeTcTBeHHO) [12-15].

Jluteparypa no 6morpadudeckomMy hakTopy CUCTEMATHIECKH IEMOHCTPUPYET, UTO €CIIH
B CEMbE YEJIOBEKA KTO-TM00 U3 €ro ONMKalIINX pOACTBEHHUKOB COBEPIIUI CAMOYOHIICTBO, TO
pUCK caMOyOWiicTBa JIsi TaKOro deJIOBeKa IIOBBIIIAeTCS. Takke PHCK CcaMOyOHiiCTBa
MOBBIIIAIOT TOJTYYCHHBIE B JIETCTBE IICHUXOJIOTHYECKUE TpaBMbI (TIOTEPS POJUTENCH,
SMOILIMOHAIbHOE, (PU3NYECKOE WM CEKCyallbHOE HACHUJIME), PaBHO KaK M TpaBMaTHYECKHeE
JKU3HEHHBIE CUTyanuu (TmoTepsi pabOThI, CONMATbHAS H3OJSALMUS, OCTPBIA MCUXOJIOTHUECKUN
ctpecc) [16-18].

[TpuunHO# caMOyOUHCTBA MOTYT MOCIY>KUTh U HEJJaBHHE COOBITHS B JKU3HU YEJIOBEKA.
[Torepss koro-nmubGo u3 OMU3KUX, HECTAOWJIBHOCTh CEMbH, TsDKENas JU4YHas yTpaTra WU
OTUYX/ICHHbIE OTHOILIEHUS C CEMbEH, IOMAIIHEE HACUIIUE, OTUYKJICHHE U Pa3BOJ — BCE 3TO
MOXeT ObITh Ha3BaHO (akTopamu pucka. be3neHexne, Oe3paboTuila, pe3Koe CHUKECHHUE
COLMATTbHO-9KOHOMHYECKOTO CTaTyca TaKXe MOTYT OBITh (haKTOpaMH, TOBBIIIAIOIIUMU PUCK
camoyOwuiictBa [19-23].

Takum 00pa3oM, MHOTOYHCIIEHHBIC UCCIIEAOBAHUS PACIIPOCTPAHCHHOCTH CYHITHIATHHBIX
UCXOJOB, MPECYULUJANbHBIX COCTOSHUM BO MHOTHMX cTpaHax Mupa u Ka3zaxcrane, umeroT
pa3HbIe OTpaHUUYEHUS, JIUOO TI0 XapaKTEPUCTUKAM YIACTHUKOB, THOO MHCTPYMEHTAM OIICHKH,
U T.J., TO3TOMY JalOT NpPOTUBOpeuHBBIe pe3ynbTarhl. Ludpel, oTpaxaromme yucio
caMOyOHMIICTB, KakK TMpaBWJIO, 3aHWKEHbl 10 TPHYUHE HEIPPEKTUBHOCTH CUCTEM
SMUAEMHOJIOTHYECKOr0 Ha/130pa, HEIIPaBOMEPHOTO OTHECEHUSI CaMOYOHUICTB K YHCITYy cMepTei
OT HECYACTHBIX CIy4YaeB, a TaKKe KPUMHUHAIU3AIUU CaMOyOUIiCTB B HEKOTOPHIX CTpaHax. B
CTPEMIIEHUH ClIeNaTh CTPATETuu MpeaoTBpalleHus caMoyOuiicTB 3 (heKTUBHBIMU U KYJIbTYPHO
NPUEMIIEMbIMU, BRXHO H3y4yaTh IIyOWHHBIE MEXaHU3MBI, HAJIC)KHBIE MHIUKATOPHI, (PaKTOpPHI
pUCKa CYWMIMITAIBHOCTH JUIS Pa3paboTku  A()PEKTUBHBIX BMENIATEIBCTB, IPOrPaMM
npoUIAKTUKY U peabuIUTaIINN.

OT0 000CHOBBIBAET HEOOXOJAMMOCTh BBIMOJHEHUS CICAYIOMMUX O0a30BbIX 3ajad,
OCHOBHBIM HampaBlICHUEM KOTOPBIX SBJISIOTCS PAHHEE BBISIBICHUE, 00CIICIOBaHNE, BEICHUE U
MOCNEAYIONIEe COMPOBOXKICHUE BCEX JIMI, CTPAAAlOIIUX CYUIUAAIbHBIMU (opMaMu
noBeneHus. JlaHHOE WCcleoBaHUE SIBISETCS YaCThI0 HAYYHO-TEXHUYECKOW MPOrpaMMbI U
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HAIpaBJIEHO Ha paHee BBIABICHHE pHUCKAa CyuluAa s JadbHeHmuX 3()QeKTUBHBIX
BMEIIATEIbCTB.

JlaHHOE uCclieJOBaHNE HAIIPABJIEHO Ha BBISBJICHUE B3aUMOCBSI3U (PAKTOPOB COIMAIbHOM
CpeIbl, TPABMHUPYIOMINX (CTPECCOTEHHBIX) J>XU3HEHHBIX COOBITUH ¥ BHYTPHIMYHOCTHBIX
XapaKTepUCTHUK C PHUCKOM CYHIMJAJIbHOTO TOBENEHUs Ccpeau Mojojexu PecrmyOmuku
Kazaxcran B Bo3pacte 18—40 ner.

Matepuanbl u MeToasl. [IpoBeneHo npukiagHoe ucciaenoBaHue 6e3 paHaoMHU3alnu, ¢
npoLeaypol NeuAcHTU(PUKAIIMK ¥ TIPUCBOSGHUEM KOJa y4YacTHHKA. B KauecTBe Marepuana
WCCJICIOBaHMS BBIOpAaH MHHUMAIBHBIA HEOOXOAMMBIM OO0BEM BBIOOPKH JJISI TPOBEPKH
CTaTUCTUYECKUX Tunore3 ¢ BriatoyeHueM 100 y4aCTHMKOB, HANpaBlIEHHOE Ha pPEIICHUE
KOHKPETHBIX NMPAKTUYECKUX 3aJad JUIsl CO3JaHUsl HOBBIX pa3pabOTOK B pamKax MPEBEHIUU
CYMLIMJIOB cpeu Mosozexku. MccnenoBanue npoBOAMIOCH B IEPUOJ € AHBaps 10 HIOHb 2025
roja Ha 6a3e «PecrmyOMKaHCKUI HAYyYHO-TTPAKTHUECKHH IIEHTP MCUXUIECKOTO 310POBhs» M3
PK (r. Anmartsl, PK) u «IlenTp ncuxuueckoro 310poBbs» (T. Anmarsl, PK). B HawansHoM dTare
UCCIIEIOBAHMSI ~ M3y4YalIMCh MEIUIMHCKHWE KapThl CTAllMOHAPHBIX  IalWEHTOB  JJIs
dbopMUPOBaHUS TPYMIIBI U OMPEICIICHUS COOTBETCTBHUS KPHUTEPUSM OTOOpa. YUYaCTHHKHU
KOHTPOJIbHOM, 3-i TPYMNIbl - 3J0pOBbl€ YYaCTHUKH, OBLUIM BKJIIOYEHBI Ui BalHJAllUU
MICUXOMETPUUYECKUX HMHCTPYMEHTOB B KosinuecTtBe 100. YYaCTHUKM KOHTPOJIBHOW TPYIIIIbI
PEKPYTUPOBAHBI C MOMOIIBIO PACCHIIOK B MECCEH/DKEpBI, OOBSIBICHUS Ha CaliTe LIEHTpa C
POJIMKOM, OTpaXKalolIuM COJEpKaHUE UCCIEJAOBAHUS U TPEAJIOKEHHEM Y4yacTusi B
UCCIIEIOBAaHUH. AHKETUPOBAaHUE TPOBOAMIOCH C UH(YOPMUPOBAHHOTO COTJIACH S, HA OyMaXKHBIX
HOCHUTEJISIX, B YCIOBHSIX KOoH(uIeHIMaNbHOCTH. CpeHee BpeMs 3aloTHEHHS ONMPOCHUKOB —
20-25 MUHYT.

Pasnenennie Ha 2 rpynmbl. l-yio TPYNIy COCTaBWIM JHMIA C CYHUIUJATBHBIMU
TEeHJICHIUSMH (C TIOTBITKOM CYHITUA W/ WIIH CYUITUATBHBIMHA MBICITSIMU ) — 30 y4aCTHUKOB; 2-51
IpyIIy — JHIa, HAaXOJdAIlUMecs B TPyNIe puUcKa cyuuuja (cTpecc, Jenpeccus, TPeBora,
37I0yMOTPEOJICHHE TICMXOAKTUBHBIMH BEIIECTBAMU M pPacCTpoMcTBa JHYHOCTH) — 70
YYaCTHUKOB. B psiie MeXAyHapOIHBIX U HAIMOHAIBHBIX JOKYMEHTOB, B yacTHOCTH, United
Nations Economic and Social Commission for Asia and the Pacific (ESCAP), kacarommxcs
MOJIOJICKHOM MOJIMTUKHU U MICUXUYECKOTO 3JJ0POBbs, K MOJIOJIEKU OTHOCAT Jull 10 39—40 ner,
YTO TIO3BOJISIET paccMaTpuBaTh Bo3pacT 18—40 et kak 000CHOBaHHYIO KaTETOPHUIO TSI aHAIH3a
NICUXOCOIMATIBHBIX (PAaKTOPOB U MPOPHUIAKTHIECKUX MTPOTPAMM.

Kpurepusimu BKII0YeHHS SIBUJIHCH: T0OPOBOJILHOE COTJIaCHE HA yUacTHE B UCCIIEI0BAaHUY;
HaJM4Ke OMbITAa CYUIIUJAIBHBIX MBICIIEH MM MONBITOK B MPOLLTIOM; Bo3pacT oT 18 no 40 ner.
Kputepuem uckitoueHus SBUJIACh TEKylllas OCTpas IICUXUYecKas HecTaOUIbHOCTb,
TpeOyromiasi METUITUHCKOTO BMEIIATEIbCTBA.

Bce metoab! nccienoBaHuil MPUMEHSUIUCH B COOTBETCTBUH C ATUUYECKUMHU MPUHIUTIAMU
HAYYHOW TIPAKTHMKU C OMNHCAHHEM TMPOIEIypbl OOECHedeHUus KOH(PHUIACHINATHHOCTH
YYaCTHUKOB M MEXaHU3MOB YIIPABJICHUS PHCKaAaMH PACKPBITUS TEPCOHAIBHBIX JAaHHBIX,
BKJTIOYAS:

—aHOHUMU3AIUIO JaHHBIX MPU cOOpe U XpaHCHHH,

—OTrpaHUYCHHUE JO0CTyna K WISHTUPUIUPYIOMEH WHPOPMAIMU TOJIBKO dYIIeHAM
UCCJIEIOBATEIBCKOM TPYIIIbI;

—HCII0JIb30BaHKUE KOJIOB BMECTO MEPCOHANBHBIX JIaHHBIX B 0a3e; — XpaHEHHE TaHHBIX Ha
3alUIIEHHBIX CEpBepax;

—H1H()OPMHUPOBAHHOE COTJIACHE YUYACTHUKOB C YKa3aHUEM IpaB Ha OT3bIB JaHHBIX.
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[Tonyueno paspemenue JlokampHoil sTHYeckord kKomuccun HAO  «3anmagHo-
Kaszaxcranckuili MenMIMHCKMM yHHMBepcuTeT mMeHu Mapara OcnaHoBa» ot 26.04.2024 r.
(mpotoxou Ne 4).

1. Conunonoro-KIMHUYECKOE HCCIeIOBAaHUE C MPUMEHEHHEM OIPOCHHUKA, KOTOPBIHA
COJIEP’KUT HAOOP BOMIPOCOB, PACKPHIBAIOIINX OTHOUIEHHE PECIIOHACHTOB K (PeHOMEHY CYyHUIINIA;
OJIOK  coluo-IeMorpau4eckiux TEPEeMEHHBIX, OTOOpaKalMUi COUUANBHBIA MOPTPET
HCCIIeAyeMbIX; OJIOK TEepEeMEHHBIX, OTOOpa)karomuid (PakToOphl COIMATBHOW Cpeabl; OJOK
MEPEMEHHBIX, 0TOOPAKAIOIINI BHYTPUINIHOCTHBIC TTAPAMETPhI M COCTOSTHHUS.

2. IlcuxoMeTpruuecKuid MeToH - JJIsl KOMIIJIEKCHOTO CKPMHHHTOBOTO HMCCIIEIOBAaHUA Ha
JETPECCHUI0, TPEBOKHOCTh, H3MEPEHUS YPOBHS CYUIIHJAITBHBIX MBICIICH:

a) DASS-21 (Depression, Anxiety, Stress Scale — 21), (Lovibond, Lovibond, 1995),
apantupoBaHHas Bepcuss DASS-21 (3omorapeBa, 2020). Illkana Bkatoyaer 21 MyHKTOB,
00OBEIMHEHHBI B TPU MOMIIKAIBI: JACTpPEcCHsi, TpeBora, crpecc (Mo 7 MyHKTOB KaxKias).
[ToxcueT GamIoB OCYMIECTBISUICS MO CTAHAAPTHOMY QJITOPUTMY aBTOPOB MeTOAMKHU. Kaxmas
MO/IIIKAJIAa OIIEHUBAETCS OTACIbHO B Oamutax oT 0 10 3. DASS-21 umeeT ykopoueHHbI# hopmar,
MO3TOMY PE3yJIbTAaThl YMHOXKAIOTCS X2 JUISI UHTEPIIPETAIIHH.

Humepnpemayusa pesynsmamos noowkanwl /lenpeccus:

0-9 6amIoB — OTCYTCTBHUE JIETPECCHUU;

10-13 GanoB — 5ierkast IeTpeccus;

14-20 6amioB — yMepeHHas 1enpeccHs;

21-27 GanyioB — TsDKeNas IeNpeccus;

28+ 0alIoB — OYCHB TSDKENAst EMPECCH.

Humepnpemayus pesynomamos noowkanvt Tpesoza:

0-7 6amioB — OTCYTCTBUE TPEBOT'H;

8-9 6amnoB — serkas Tpesora; 10-14 6anioB — ymMepeHHas TPEBOTa,

15-19 6amnoB — TspKenas TpeBora;

20+ 6ayIoB — OYEHB TSDKENask TPEBOTA.

Humepnpemayus pezynomamog noowkanst Cmpecc:

0-14 6amnoB — OTCYTCTBHE CTpECCa;

15-18 GamioB — Jerkwuii crpecc;

19-25 6ammoB — yMepeHHBIH cTpecc;

26-33 6aIoB — TSXKEIBIH cTpece;

34+ GaIoB — OUEHB TSDKEIBIA CTpPECC.

b) Onpocuuk cyurumansHoro pucka [laiikens (Paykel Suicide Scale). Comepxut 5
MYHKTOB, OTPAXKAIOUIMX YacTOTy BO3HMKHOBEHHUS CYMIIMIAJIbHBIX MBICICH U MOMBITOK 3a
pa3nuYHbBIE Mepuo bl BpeMeHU. KaxkIblii MyHKT olleHuBaeTcs mo mkane 0-5, kaxaas mkana
orieHuBaercs B 6awtax oT 0 10 3, UTOTOBBIM OayuT OTpaXkaeT OOIINN YPOBEHb CYHUIIUIATBLHOTO
pucka.

Humepnpemayus pe3ynsmamos onpocHuKa:

0-3 6aym1oB — OTCYTCTBUE TUOO HU3KUH YPOBEHb PUCKA CYUIIUAA;

4-7 6anmoB — yMEepEHHBIN YPOBEHb PUCKA CYUITU/IA;

8-11 Gay0B — BBICOKUI YPOBEHb pUCKa CYHIIN/IA;

12-15 6anmoB — 0YeHb BHICOKUN YPOBEHb pHUCKa CYUIIH/IA.

JUis OLIEHKM BHYTpPEHHEH corjgacoBaHHOCTH onpocHuka DASS-21 u onpocHuka
cyunuaanbHoro pucka Ilaiikens Obu1 mpoBeneH aHanu3 kKodddummenta anbha Kponbdaxa u
WCIIPABICHHBIX KOPPENALMA «IYHKT-UTOr». [l KaXJOro IyHKTAa pPacCYUTHIBAINCH:
HIKAJIUPOBAHHOE CpelHee IpPU HUCKIIOYEHUHM IYyHKTa, IIKAJUPOBaHHAS TUCIEpCUs TpU
UCKITIOYCHHUH IyHKTA, WCIPABICHHAS KOPPEISAIUs MyHKTa ¢ CyMMapHBIM OaiioMm, a TakkKe
3HaueHne anb(a KponOaxa mpu HMCKIIOUEHWHM TyHKTA. BBICOKHME 3HAYEHUS KOPPEISITUi
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yKa3bIBalOT Ha BKJIAJ MMyHKTa B OOLINI KOHCTPYKT, a u3MeHeHue anb(hbl Kponbaxa mo3possier
OTIPEACIUTh 3HAYMMOCTh KaXI0T0 IIyHKTa B CTPYKTYPE LIKAJIBL.

Jlist cratucTUdeckoi 00pabOTKHU MCTIONb30BaJICA y>-Kputepuid [Tupcona, 11 BBISIBIICHUS
CBSI3M MEXKIy IBYMSI KaTerOpUaTbHBIMU MEepeMEHHBIMU. [[aHHBIA pasmep M0CTaTOYeH s
MOJTyYEHUs MTPEIBAPUTENBHBIX OLEHOK PACTIPOCTPAHEHHOCTH U HampaBlieHHOCTH 3 (deKToB, a
TaKkKe JJs TPOBEPKH TMPUEMIIEMOCTH METOAMK W JIOTUCTHKH WCCIEAOBaHUS TIEpe]
MIPOBEICHUEM MacCIITaOHOTO ToATBep K aaromero ucciaeaoanus. [Ipu 0=0.05 u momuocTu 0.8
MEXIy TpynmamMu C pa3Mepamu, yKa3aHHBIMH BBIIIE, MHUHHUMAJIbHO OOHApYKHBacMbIe
aOCOJIIOTHBIC pa3iuyusl B JOJSIX HaxoAsaTcss B nuama3oHe ~0.17-0.30 B 3aBUCHMMOCTH OT
CPaBHHBAEMBIX TPYNI M HCXOJHOW YACTOTHI COOBITHS. DTO O3HAYAET, YTO HACTOSIIEE
UCCIIeIOBaHHE 00eCIeunBaeT aJeKBaTHYIO MOIIIHOCTD JIJISl BBISIBJICHUS KPYITHBIX 110 BETHMUNHE
3(pPEKTOB W OLEHKM HAMPABICHHOCTH Pa3WYMiA; Uil BBIABICHHS HEOONbIINX 3(PPEKTOB
noTpedyIoTCs 3HAYUTEIHHO O0JIbIIINE BBIOOPKH, KOTOPBIE 3aIUIaHUPOBAHBI JUISI TOCIEAYIOET0
dTara UCCIIeJOBAHUS TIPH MOJIOKUTEIBHBIX Pe3ybTaTaxX MIJIOTa. B nanpHeimeM mianupyeTcs
MPOBEJICHUE MCCIENOBAaHUSI B 3-X KPYIHBIX PErHOHAX CTpPaHbl C KOJUYECTBOM YYAaCTHHKOB
6omee 1000.

Pe3yabTartsl.

A. Pezynomambl coyuonoeo-KiuHu4ecko20 Uccie008anus ¢ NpUMeHeHUeM asmopcKo20
ONPOCHUKA.

1. CounanbHo-nemMorpapuieckue nepeMeHHsIe (o1, Bo3pact, 00pa3oBaHHe, ceMEHOe
noyioxxeHue, 3auatocts) (Tabmuma 1).

AHanu3z non10680t NPUHAONEHCHOCMU YUACHUKOS.

B 1-if rpynmne ygyactHuKOB My>kckoro moina 16 (53,3%), sxenckoro — 14 (46,7%);

Bo 2-if rpynmne yyacTHUKOB My>kckoro mona 19 (27,1%), sxenckoro — 51 (72,9%).

Ananuz 603pacmHo20 ouanaszona y4acmHuKos:

B 1-i1 rpynne cpeanuii BO3pacT y4acTHUKOB cocTaBuiI — 25,9 + 7,69 ner;

Bo 2-ii rpynne cpegnuii BO3pacT y4aCTHUKOB COCTaBHII — 28,5 + 5,8 1er.

Ananus yposHs 00pazo8aHus yuacmHuKos:

1-it rpynmel: Beiciee — 7 (21,9%), cpennee — 13 (43,8%), nenonuoe cpeanee — 10 (34,4%)

2-ii rpynnsl: Beictiee — 46 (65,7%), cpennee — 24 (34,3%), nenonHoe cpeanee — 0.

YpoBeHb 3HAUMMOCTH JAHHOW B3aMMOCBSI3U MEXIYy NIByMSl TPyNIIaMH COOTBETCTBYET
p<0.001.

Ananuz cemetino2o nonodiceHus 00C1e008aAHHbIX!

1-# rpynmsl: sxeHaT/3amyxeM — 6 (18,8%), xomoct/He 3amyxem — 20 (65,6%), pa3BencH
-5 (15.6%).

2-it rpynnsl 1: XKenat/zamyxem — 19 (27,1%), xonoct/He 3amyxkem — 51 (72,7%),
pa3BeneH — 0.

YpoBeHb 3HAUMMOCTH JAHHOW B3aMMOCBSI3U MEXIYy NBYMSI TPYNIIAMH COOTBETCTBYET
p<0.05.

Ananuz mpyooeou 3auamocmu y4acmHuKos.

1-ii rpynmer: paboratomue — 10 (33,3%), oOyuatoutuecs — 0, 6e3padotusie — 10 (33,3%),
npoyrie (camo3aHsThIe, ce30HHbIE paboThl) — 10 (33,3%).

2-ii rpynbl: paboTatomue — 45 (64,3%), odyqaromumecs — 14 (20,0%), 6e3padboTHbie — 11
(15,7%), npoune (camo3aHATHIE, CE30HHBIC PabOTHI) — 0

YpoBeHb 3HAUMMOCTHU JAHHOW B3aHMMOCBSI3U MEXIYy JByMSl TPyNIIaMH COOTBETCTBYET
p<0.05.
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Tadauuma 1. CpaBHuTenpHas TaOJHIA CONUATBLHO-IEMOTPAPUICCKUX XaPAKTEPUCTUK
JaCTHUKOB

I‘D?I IHokazaTennb 1-1 rpynna 2-91 rpynna p
1 | Ilon Myxuunael  — 16 | Myxuunsl — 19 (27,1%) <0,05
(53,3%) Kenmmnst — 51 (72,9%)
Keumuuaer - 14
(46,7%)
2 | Boszpact (M +SD) | 25,9 + 7,69 28,5+5.,8 >(,05
3 | O0pa3oBanue Briciiee — 7 (21,9%) | Boiciiee — 46 (65,7%) <0.001
Cpennee - 13 | Cpennee — 24 (34,3%)
(43,8%) Henonnoe cpennee — 0
Henosnnoe cpennee —
10 (34,4%)
4 | CemeiiHoe Kenar/zamyxem — 6 | XKenar/zamyxem — 19 <0.05
MTOJIOKEHNE (18,8%) (27,1%)
Xomoct/HE 3amykeM | XOJIIOCT/HE 3aMyKeM —
—20 (65,6%) 51 (72,7%)
PazBenen — 5 (15,6%) | PasBenen — 0
5 | TpynoBas PaGoraiomme — 10 Pa6o:a10mne — 45 0.001
3aHATOCTh (33.3%) (64,3%)
’ O0yuarommecs — 14
O6yuarommecs — 0 o
bespabotarie — 10 (20,0%)
bespaborarie — 11
(33,3%) (15.7%)
[Ipoune — 10 (33,3%) Mpounie — 0

Bce MyHKTHI IPOBEPSIINCH Yepes y>-KpuTepuii [TupcoHa, Tak Kak 00beMbI BHIOOPOK OBbLIH
nocratounbl. Cratuctudecku 3HauuMbIMHU (p < 0.05) oka3anuch Bce MyHKTBI, KPOME BO3pacTa.
[Iprmedanue: B Mccie10BaHUE BKIIOYEHBI YYaCTHUKH B Bo3pacte oT 18 10 40 ner.

2. IlcuxoconuanbHble (GakTOpbl (HEOJArONMPUATHBIC JKU3HEHHBIE COOBITHS, CeMEHHbIE
OTHOIICHUS, KOH(PJIUKTHBIC CUTYaIlUH, OTIBIT HACKIIHS, YpoBeHb n3oisiiun) (Tadmuma 2).

1) Tun cemvu 6 demcmee

VYyactHukH 1-# rpynnbl BOCIUTHIBAIKCEH B MONMHON ceMbe 22 (73,3%), B HenonHoOH — 8
(26,6%). YuacTHUKH 2-i TPYIITBI BOCIUTHIBAIUCH B MOJTHOU cembe 45 (64,3%), B HEMONIHOM —
23 (32,8%).

2) Dmoyuonanvuslii Kiumam 8 pooumenbCKoll cembe

B 1-it rpynme: Onpoc o cutyariuu, COOCTBEHHOTO MOJIOKEHHS M CAMOUYYBCTBHS B CEMBE,
B KOTOPO# BBIPOC YYACTHHUK, BBISIBIII, YTO OOJBIIMHCTBA Y4acTHUKOB (43,3%) pocnu B cembe,
I/Ie CTapuiMe WIEHbl CEMbH HCKPEHHE HMHTEPECOBAJINCh €ro UIKOJBHBIMU JIeJaMH U
yCIEeBaeMOCThIO, 4ero He Obu1o y 6,7% ydacTHUKOB. 50%Yy4acTHUKOB HE CMOTJIIU OTBETUTH Ha
3TOT BONPOC OJHO3HAYHO. BhIABIEHO, 4TO y HEKOTOPbIX (20%) YacTo BO3HMKAIIO KEJIaHUE
YUTH W3 JoMa pOJIUTENEH HaBcernaa, TOIbKO 6,7% Y4YacCTHHKOB TOYHO HE HMENM TaKOI'o
xenanua. OCHOBHasg 4YacTb ydacTHUKOB (73,3%) He CMOINIM OTBETUTh Ha 3TOT BOIPOC
oJ1HO3Ha4YHO. Beero 36,7% y4acTHHKOB B CeMbE pOIUTENEH OIIyIany cedst CHaCTIMBBIMU U B
0e30MacHOCTH, OKpYXXEHHBbIMU 3a00Toil, a 16,7% ydyacTHMKOB He OIIyIIaaud cels B
Oe3omacHOCTH B cBoeil cembe. [lonmoBuHa yyacTHUKOB (46,6%) HE CMOTJIM OTBETHTHh Ha ATOT
Bompoc oaHo3HauHo. Hekoropwie yuactHuku (23,3%) He MOINIM JOBEpUTHCS U OBITh
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OTKPBITBIMU TI€pe]l CBOMMH OJU3KHUMH, YTO OBl HU CIy4YHJIOCh, U TaKOE€ K€ KOJUYECTBO
ydacTHUKOB (20%) TOYHO MOIJIM 3TOrO JenaTh. boyee MOIoBHHBI y4acTHUKOB (56,6%)
OTMETHUJIN, YTO Majio o0IIaack CO CBOMMH POJUTESIMH, a POJUTENN MO OOIIAUCh C HUMH,
B TO BpeMsl Kak 4acTh y4acTHUKOB (33,3%) orpumanu 3to. Hekoropsie ydactauku (23,3%)
OTMETUJIM, YTO B CE€MbE pojauTeNel ObLIa Kyda mpoOiieM, MOCTOSHHO LIAPWIO HaIpshKEHUE,
TOTJa KaK IPUMEPHOE TaKoe KOIHUECTBO (26,6%) — 310 oTpunanu. 50% y4acTHUKOB HE CMOTIIN
OTBETUTH Ha 3TOT BONPOC OAHO3HAYHO. YacTh ywyacTHuUKOB (36,6%) cuuTanu, 4TO pociu B
Kpenkoi u nmolsmeil cembe, 4ero He Obulo y HeOombmioro kommuectBa (13,3%). 50%
Y4aCTHUKOB HE CMOTJIM OTBETUTH Ha 3TOT BOMPOC OJHO3HAYHO.

Bo 2-i1 rpynme: Omnpoc o cuTyanuu, COOCTBEHHOTO MOJIO0XKEHHUS U CAMOYYBCTBHUS B CEMBE,
B KOTOPOM BBIPOC YYAaCTHHUK, BBISIBHJI, YTO MOJABIIsIONIEe OONBIIMHCTBO y4yacTHUKOB (70%)
pociu B CeMbe, T/I€ CTaplive YJI€Hbl CEMbH HCKPEHHE HMHTEPECOBAJIUCH €r0 IIKOJIbHBIMU
JIeJIaMU U YCIIEBaeMOCTbI0, 4ero He ObUI0 y yacT yuyacTHUKOB (30%). BmecTe ¢ TeM, BBISBIICHO,
YTO y 4acTh y4acTHUKOB (31,4%) 4WacTo BO3ZHMKAIIO >KEIaHHWE YHTH W3 JIOMa POJIUTENEH
HaBceraa, 54,3% y4aCTHUKOB TOYHO HE UMENH TAKOro kenaHusa. OCHOBHAs 4acTh YYaCTHUKOB
(81,4%) B cembe ponuTenelt OUTyIIaal ce0sl CUaCTIMBBIMU U B O€30MIaCHOCTH, OKPYKEHHBIMU
3a00Toi, a 18,5% y4acTHHMKOB He omryIaim ce0s B 0€30MacHOCTH B cBoei cembe. 48,5% Bcex
YY9aCTHUKOB HE MOTJIN JIOBEPUTHCS M OBITH OTKPBITBIMU MEPE] CBOUMHU OTU3KUMHU, 9TO OBl HU
CIy4HJIoCh, U 51,5% y4acTHMKOB TOYHO MOTJIM ATO JieNaTh. 55,7% y4acTHUKOB OTMETHIIH, YTO
MaJIo OOIIATUCH CO CBOUMHU POAUTEISIMU, & POJUTETN MaJI0 OOIIAIHUCH C HUMH, B TO BpeMsI KaKk
BrOpas 44,3% y4yacTHUKOB - oTpuuanu 3710. 51,4% y4aCTHUKOB OTMETHJIHM, YTO B CEMbE
poauTeneil Obula Ky4ya mpoOieM, MOCTOSHHO IApHIO HampspKeHue, Toraa kak 48,6% — 3To
OTPHULAJIH.

3) Cemeiinvle omHoweHus: 6 Hacmosiujem (CyoObeKmueHas oyeHka y4acmuuka 8 oauiax)

1-s rpymnmna: 50% y4acTHUKOB CUMTAIOT ce0s CHACTIMBBIMU B CBOEH CEMbe, YKa3aB Oajlibl
Boie 80 u3 100. 33,3% yuacTHUKOB oTMeTHIH cpeanue Oamst (ot 50 1o 73 u3 100), koTopsiii
MTOKa3bIBAECT YAOBJIETBOPEHHOCTh CEMEWHOW XMU3HbIO. 13,3% ydacTHHKOB HE OTBETWJIM Ha
BOTIPOC, MOAUEPKUBas Oe3pa3muuHoe OTHOIIeHHE K 3Toi cepe. Ouenb Hu3kmit 6amn (30 u3
100) BoisiBieH y 3,33% y4yacTHUKOB, CBSI3aHHBIM C BO3MOXKHBIM HAKOIUICHHEM MpoOjIeM U
pa304apoBaHHOCTH.

2-a rpynmna 2: 91,4% cuuTatoT ce0si cHacTIUBBIMHU B CBOEH CeMbe, YKa3aB Oaylibl BBIIIE
80 u3 100. HesnauuTenbHas 4acth y4acTHUKOB (7,2%) otmeTwiu cpeaaue 6amwist (ot 50 g0 70
u3 100), KOTOPBIN TOKA3bIBAET yAOBIECTBOPEHHOCTh CEMEHMHON KM3HBbIO. OueHb HU3KUN Oasl
(30 u3 100) BeIsIBIIEH ¥ 1,4% y4acTHMKOB, CBSI3aHHBIHM C BO3MOXKHBIM HAKOIUICHHUEM MTPOOJIEM U
pa304apoBaHHOCTH.

4) Omnowenue k perueuu

-1 rpynmna: rimy6oko Bepytomue — 36,6%, HeBepyromue — 30%, 0e3 nHTepnpeTanuu —
33,4%.

2-g rpynmna: riryooko Bepytoue — 60%, HeBepytomue — 35,7%, 0e3 uHTEpnpeTau —
4,3%.

5) Ilcuxompasmupyrowue coobimusi 3a nocieoHue 2 200a

-1 rpynna: y ocHOBHOM yacTH y4yacTHHKOB (73,3%) ciydanuce 3a mocienHue JBa rojaa
MICUXOTPABMHUPYIOIINE COOBITHS, TAKHE KaK: TOBTOPHBIC TXKENble KOHQIUKTHI B CEMbE UIIH B
naptHepcTBe (30%); MoBTOpSIONIEECS HACHIUE, PYKONPUKIAICTBO B OJIMKHEM OKPYKEHHUU
(20%); nmotepnenu rpyOble M3aeBaTeNbCcTBA 26,7% y4aCTHUKOB; MOTEPIIETN aBTOaBapuIo, U
noHecTu HenocuibHbIe YORITKH (10%); yBONMBHEHUE, TOTEPS XOpoiero padodero mecta (10%);
ctanu xeptBoil Hacumus 13,3%), u3z Hux 6,7% — cekcyaiabHOro xapaktepa; y 6,7% ecthb
TsDKENIO O00NMbHON peOeHOK; YacTh 00cnenoBaHHBIX (16,7%) 3a000enu TSKKON, XPOHUIECKOU
00J1e3HbI0, U3 HUX Y 6,7% - AMarHoCTUPOBaK 00JI€3Hb, KOTOPask TPYAHO MOAIAETCS JICYCHUIO;
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10% — y4acTBOBajM B MpPaBOHAPYIICHUU C MOCIEAYIOUIMM CyleOHBIM pa3OupaTeabCcTBOM U
Haka3zaHueM. B pesynbTare 3TUX COOBITHH, Y MOJABIAIONIETO OOJBIIMHCTBO YYAaCTHUKOB
(73,3%) pa3pylmInianch BasKHbIE JIJIsl HUX )KM3HEHHbBIE TUTaHBI.

2-1 Tpymma: y dacTH ydacTHHUKOB (35,7%) ciydanuch 3a TOCIEIHHE JBa Troja
MICUXOTPABMUPYIOIINE COOBITHS, TAKHE KaK: MOBTOPHBIC TXKeNble KOHQIUKTHI B CEMbE UIIH B
naptHepcTBe (48,5%); moBTOpAIONICeCS HACUIINE, PYKOTIPHKIAJCTBO B OJIMKHEM OKPY>KECHHU
(11,4%); norepnenu rpyOble nzneBarenbcTBa 8,5% y4acTHHKOB; MOTEPIENIHN aBTOABAPHIO, U
MOHECTU HenmocuibHbIe YOBITKH (20%); yBOIBHEHHE, TOTEpS XOPOIIero padoyero Mecra
(34,2%); cranu >kepTBOW HacwiIMs cekcyainbHOro xapakrtepa (1,4%); y 5,7% ecTb Tsxeno
0onbpHOI peOeHOK; YacTh 00cenoBaHHbIX (7,1%) 3a00enu TSHKKOM, XpOHHUECKOM 00JIe3HBIO;
y 35,7% — cMeHa xuibsi. B pesynpTaTe 3THX COOBITHH, y MOJABISIOLIETO OOJBUIMHCTBO
y4acTHUKOB (35,7%) pa3pylInauch BaXKHbIE 17151 HUX KU3HEHHBIE IIAHBI.

6) OmHowenue K peaueuu y4acmHuKog:

-1 rpynma: cuuTanu cedst riTy0oKo BepyroIUM 4YenoBekoM 36,6% ydacTHukoB, 30% —
TOYHO He BepyromuM, a A 33,4% ydaCTHUKOB JaHHBIM BOIPOC BBI3BAJI 3aTPY/IHEHHUE B
OTBETAX.

2-4 rpymnmna: cyutanu ceds riay0oKko BepyromuM 4enoBekoM 60% y4acTHUKOB, TOYHO HE
BepyromuM — 35,7%, a 1 4,3% y4acTHUKOB JaHHBIN BOIIPOC BbI3BAJI 3aTPyAHEHUE B OTBETAX.

7) H3yuenue paznuunsix 3a8ucumocmett y yuacmuukos.

1-if Tpynmel: TUIIH HEOOJNbIIAs YacTh CYUTAET Ce0S 3aBHCUMBIM OT IMCHUXOAKTHBHBIX
Beniects (16,7%), urposoii 3aBucumoctbio (36,7%).

2-if rpynmbl: OoJbIIas 4acTh CYMTAET ce0sl 3aBHCHMBIM OT IICHMXOAKTHBHBIX BEIECTB
(60%), urpooii 3aBucuMocThio (15,7%).

MeXTpynmnoBeli CPAaBHUTENBHBIM aHAINU3 TICUXOCOLHUAIBHBIX (PAaKTOPOB IMOKA3al, YTO
cratuctudecku 3HaunMbIMU (p < 0.05) okazanucek Bce MyHKTHI, KpoMe « THI ceMbU B IETCTBE
u «Marno oOIIeHHsI C POAUTEIIMU» — B HUX 3a(MKCHPOBAHBI HE3HAUMMBIC PA3IUUUs MEKIY
nByms rpymmamu (p > 0.05).

Tabauua 2. OCHOBHBIE TICHXOCOITUATBHBIE XapaKTEPUCTHUKH BRIOOPKHU

I‘D?I IToxa3arenp* I'pynna 1, n=30 (%) | I'pynna 2, n=70 (%) P
1 | Tum cembu B gerctBe | [lomnas —  22/30 | [lommas —  45/70 >0.05
(73,3%) (64,3%)
Henomunas — 8/30 | Hemomuas — 23/70
(26,6%) (32,8%)
2 | Untepec poauteneii x | da— 13/30 (43,3%) Ha—49/70 (70%) <0.05
yuebe Her — 2/30 (6,7%) Heonpenenenno —
Heonpenenenno —121/70 (30%)
15/30 (50%)
3 | Kenanue yitu wu3 | Yacto — 6/30 (20%) | Yacro — 22/70 =0.001
IoMa Her — 2/30 (6,7%) (31,4%)
Heonpenenenno — | Her —38/70 (54,3%)
22/30 (73,3%) Heonpenenenno —
10/70 (14,3%)
4 | YyBcTBO Ha—11/30 (36,7%) Ha—57/70 (81,4%) <0.001
0€301acHOCTH B | Her — 5/30 (16,7%) Her — 13/70 (18,6%)
ceMbe Heonpenenenno -
14/30 (46,6%)
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5 | JloBepurenbHbIe Mormu — 6/30 (20%) | Mormm  —  36/70 <0.05
OTHOIIICHUS He wmormu - 7/30 | (51,5%)
(23,3%) He mormum - 34/70
Heonpenenenno — 1 (48,5%)
17/30 (56,7%)
6 | Mamo o6menus c¢ | 17/30 (56,6%) 39/70 (55,7%) >0.05
POIUTENSIMU
7 | Hanmnume 7/30 (23,3%) 36/70 (51,4%) <0.05
MTOCTOSIHHOTO
HaIpsHKEHUs/TIpooIIe
M B POJIMTEIBCKOU
CeMbe
8 | Cemeiinble >80 — 15/30 (50%) >80 — 64/70 (91,4%) <0.001
OTHOIICHHSI B | 50-73 - 10/30 | 50-70 — 5/70 (7,2%)
Hactosiee Bpems (B | (33,3%) <30-1/70 (1,4%)
Oaax) <30-1/30(3,3%)
Heonpenenenno -
4/30 (13,3%)
9 | OTHOMICHHE K | Bepytomme — 11/30 | Bepyromue — 42/70 <0.05
penurun (36,6%) (60%)
Hesepytomue — 9/30 | Heepyromme — 25/70
(30%) (35,7%)
Heonpenenenno — | Heonmpenenenuno —
10/30 (33,4%) 3/70 (4,3%)
10 | IlcuxorpaBmupytomu | 22/30 (73,3%) 25/70 (35,7%) <0.001
e coOpITHs (>1)
11 | Pa3pymenue 22/30(73,3%) 25/70 (35,7%) <0.001
KU3HCHHBIX TJIAHOB
12 | 3aBucuMOCTh ot | 5/30 (16,7%) 42/70 (60%) <0.05
TICUXOaKTHBHBIX
BEIICCTB
13 | KommbroTepHas 11/30 (36,6%) 11/70 (15,7%) <0.05
3aBHCUMOCTh

*[Ipumeuanne: Bce MyHKTBI MpoBepsutHCh 4epe3 y>-kKputepuid [IupcoHa, Tak Kak 0OBEMBI BBIOOPOK OBLIH
nocratounsl. Ctaructrdecky 3HauMMbIMU (p < 0.05) oka3ainuch Bce IyHKTHI, KpoMe: 1, 6 — B HUX 3a(hMKCHUPOBaHEI

HE3HAYUMBIC pas3iniusd MEKAY ABYyMs I'pyHnmaMu.

3. Ilcuxonoruyeckue U BHYTPUIMYHOCTHBIE Xapakrepuctuku (Tabmuma 3)

Hccneoosanue ncuxonocuueckux ocoboennocmeil (6e3HA0eHCHOCHD,
UMAYTbCUBHOCTb) NOKA3AT0 Clledyioujee:

1-# rpynmsr:
—TpeBoxuocts (60%)

—becnpuunnnas 3106H0CTE, arpeccuBHOCTH (50%)
—VYcranocTs, 3aTOPMOKEHHOCTh, HeXBaTKa 3Hepruu (60%)
—Ilepuonnueckuii crpax u nanuka (56,7%)
—Hapymenue cua (56,7%)
—Pazgpaxurensuocts (53,3%)
—HWmnynscuBHoCTS (53,3%)

—TIlepenanab! HacTpoeHus, yaile nojanieHHoe (86,6%)
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—CTpaHHble, HaBA34UBbIE MBICITH (66,7%)

—UysctBOo 6€3BbIX0AHOCTH (90%).

2-#1 TPYIIIbL:

—Tpesoxuocts (50%)

—BbecnpuunnHas 3100HOCTh, arpeccuBHOCTS (42,85%)
—VYcranocTs, 3aTOPMOKEHHOCTh, HexBaTKa 3Hepruu (70%)
—Ilepuonnueckuii crpax u nanuka (54,2%)
—Hapymenue cua (61,4%)

—Pazgpaxutensuocts (57,1%)

—HWmnynscuBHocTs (38,5%)

—TIlepenanb! HacTpoeHus, vaie nogasiaeHHoe (60%)
—Crpannsle, HaBsi3uuBbIe MbIciU (38,5%).

MeXrpynmnoBblii CpaBHUTEIbHBIN aHAIN3 TMICUXOJIOTHYSCKUX 0COOCHHOCTEH IMOKa3al, 4To
CTAaTHCTUYECKU 3HAYMMBIC PA3JIMYUs BBISIBICHHI 110 JBYM MapamMeTpaM: Iepernajbl HACTPOSHUS
¥ Hajguyhe HaBs3uMBBIX Mbicied (p < 0.05). s oboux mpuszHakoB BennuuHa ¢ dexra
COOTBETCTBYET cpeaHeMy pasmepy. I[lo BceM Jpyrum mokasareisiM (TPEeBOXKHOCTH,
arpeccUBHOCTD, YCTAJIOCTb, IAHWKA, HAPYLICHUE CHA, Pa3paKUTEIIbHOCTh, UMITYJIbCUBHOCTB)
pasinuus OKa3aluCh CTATUCTHYECKU He3HauuMbIMU (p > 0.05).

Tabauua 3. OCHOBHBIE ICHXOJOTHYECKHE OCOOCHHOCTH BEIOOPKHU

Ne IHoka3zareanb I'pymna 1 | I'pynma 2 | o (df=1) D \%
n/n (n=30) (n=70)
1 | TpeBoKHOCTD 18 (60%) | 35 (50%) 0.84 >0,05 0.09
2 | ArpeccuBHOCTh 15 (50%) 30 0.43 >0,05 0.07
(42.8%)
3 | Ycranoctb 18 (60%) | 49 (70%) 0.95 >0,05 0.10
4 | ITannveckue 17 (56.7%) 38 0.05 >0,05 0.02
COCTOSIHHSI (54.2%)
5 | Hapymenue cHa 17 (56.7%) 43 0.20 >0,05 0.05
(61.4%)
6 | PazgpaxxuTenbHOCTD 16 (53.3%) 40 0.12 >0,05 0.04
(57.1%)
7 | UMIynpCUBHOCTD 16 (53.3%) 27 1.87 >0,05 0.14
(38.5%)
8 | Ilepenaabt 26 (86.6%) | 42 (60%) 6.86 <0.05 0.26
HACTPOCHUS
9 | HaBs3uuBble MbICIIH 20 (66.7%) 27 6.65 <0.05 0.26
(38.5%)

Bce nmyHKTHI TpoBepsuTuch yepes y>-kpurepuit [Tupcona. CTaTucTHUecKy 3HAUUMBIMU (P
<0.05) okazanuch MyHKTHI: 8, 9 — UMEHHO B HUX 3a()MKCHPOBAHBI PEATIbHBIE PA3IIAYUS MEXKTY
JIBYMSI TPYIIIIaMH.

4. CyunuanbHble MBICIH U O0OpalleHue 3a MOMOIIbIO, POJIH OIEPKKH

l-a rpynma: 90% y4YacTHHKOB OTMETWJIM OTCYTCTBHUE CYUUMJAIBHBIX MBICIEH B
HacTrosee BpeMs (Ha GoHe JIeueHus) y JHI, OOPaTUBIIUXCS MOCTE MOMBITKH CyHIHIA, TPU
coxpaneHuu ux y 10%. OcHoBHas yacTh (90%) y4yacTHUKOB COTJIaCHBI C TE€M, YTO, €CIIU
YeJI0BeKa YAaCTEHbKO HABEINAIOT MBICIH O COOCTBEHHOM CaMOYOHIiCTBE, Ha/ll0 OOpaTUThCA K
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Bpauy, B YAaCTHOCTH, K IICHXHATpPy, YTO M OBUIO MMH clielaHo. Tak Kak I[OJaBIsIolIee
oonpmmmHCTBO  (73,3%) 1m0 oOOpamieHWss K CHENHATUMCTaM HEOAHOKPATHO HaMeKalu
OKpPYXAaIOIIMM, YTO MUMEIOTCS MBICIH O CYHIMJe, HO aJeKBAaTHOM peaKkIHH ¥ MOMOIIN HE
MOJTYYHIIH.

2-s TpyIIa: HaIu4ue CyMIUAAIBHBIX MbICIEH oTMeTHIHN 82,8% y4acCTHHKOB, IPU 3TOM
pasMbILUIeHHs O criocode cynuuaa BeisBiIeHb! y 50%. Takxke 97,1% y4acTHHUKOB COTJIACHBI C
TEM, YTO, €CIIM YeJOBEeKa YAaCTEeHbKO HABEIIAIOT MBICIA O COOCTBEHHOM CaMOYOHUICTBE, HAI0
oOpaTuThcsl K Bpady, B YaCTHOCTH, K TICHXUATPy, YTO M ObUIO UMH caenaHo. Tak Kak,
HeKoTophle ydacTHUKU (20%) mo oOpalleHus K ClenHaIiucTaM HEOJAHOKPAaTHO HaMeKalu
OKPY’KaIOIINM, YTO MUMEIOTCS MBICIIA O CYMIIMAE, HO aJCKBATHOW PEAKIUMU M MOMOILU HE
nonyuniu. IlonaBnstoniee GonbmmHcTBO (71,4%) BBIpa3uiau JKeNaHHWE C YJIOBOJBCTBUEM
3ammrcaTbes Ha KypChl 10 TeMe, KaK OKPYKaIOIIUM MPABHIIBHO BECTH ce0s C TEMHU, Y KOTO €CTh
MPEIPacIoNOKEHHOCTh K CAaMOYOUICTBY.

b. Pezynvmamul ncuxomempuuecko2o uccie0o8anusl.

a) Ilo pesynpTaTam anammsa Bce MyHKTHI DASS-21 moka3anu BBHICOKYIO BHYTPEHHIOO
cormmacoBanHoCTh (Tabnuna 4). MicnpaBnenHsie koppemnsiuu BapsupoBaimu ot 0,533 mo 0,723,
YTO COOTBETCTBYET XOPOLIEMY U OYEHb XOPOIIEMY YPOBHIO AUCKPUMHUHATUBHOCTU ITyHKTOB.
3naveHus anbgpa Kponbaxa mpu HUCKIIIOYEHUH KaKOT0-JIMOO IMyHKTa OCTABAINCH B JIMANa30HE
0,938-0,941, ne npeBpimamy o0Iyto anb(dy, 4TO MOATBEPKAACT MEIOCTHOCTH MIKAIBL. TaKuM
00pa3oM, Bce MyHKTHI BHOCAT 3HAYUMBIN BKJIQJ B CTPYKTYpPY OIPOCHHUKA, 4 €r0 HaJIE)KHOCTh
ABIISIETCS] BBICOKOM.

Taouauna 4. [lcuxomerpuyeckas naTeprperanusi nyHktoB DASS-21
IyskT HIxan. xau. HUcnpaBiaennas | Aabgpa npu
cpeaHee Mpu aucnepcust Koppeasinusi HCKJIIOYEeHUH
HCKJIIYEeHUH npu
HCKJIIYEeHUH
Mue ObUIO TpPYIHO 18,77 195,904 0,654 0,939
YCIOKOUTBCS
Y MeHS BO3HHKAJO 18,80 196,601 0,590 0,940
OILYIICHUE CYXOCTH
BO PTY
MHe ka3ajoch, 4To A 18,91 194,436 0,685 0,938
HE MOT'Y UCTIBITHIBATh
MTOJIOYKUTEIBHBIX
SMOIIMU
Mue OBUIO TSKEIO 18,89 197,804 0,533 0,941
JIBIIIATH
MHe OBLIO CIIOXHO 18,49 197,149 0,580 0,940
3aCTaBUTh cels
clieNnaTh YTo-1uoo
S Ob1  CKIIOHEH 18,52 193,700 0,662 0,939
CIIUIIKOM OypHO
pearupoBath
S ouryman apoxp 18,99 196,796 0,604 0,940
S 4yBCTBOBaJN, 4YTO 18,43 193,124 0,651 0,939
Tpauy MHOTO
JTYTIEBHBIX CHIT
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s omacajcs 18,72 193,888 0,694 0,938
CUTyalllil, T€ MOr

3aI1aHMKOBATh

Sl uyBcTBOBad, 4YTO 18,97 194,872 0,646 0,939
MHE HEUEro »JaTh OT

JKM3HHU

Sl 3ameuan, 4TO 18,55 194,065 0,658 0,939
Ha4YHHAJI CHJIBHO

HEPBHUYATH

Mue ObUIO TpPYIHO 18,58 195,418 0,646 0,939
pacciabuThCs

A ugyBcTBOBan cebs 18,59 194,600 0,615 0,939
pa3douThIM u

YHBUIBIM

Mens  pazgpaxano 18,65 195,514 0,619 0,939
BCE, YTO OTBJIEKAJIO

MEHS OT JIelI

Sl uyBcTBOBad, 4YTO 18,81 192,755 0,723 0,938
OBLI OJIM30K K

MMaHuKe

S Obm1  He B 18,82 192,892 0,704 0,938
COCTOSIHUM  Y€M-TO

YBJICYbCS

S 4yBCTBOBaN, 4YTO 18,92 195,044 0,643 0,939
HE MIPEACTABIISIIO

IICHHOCTH

A ugyBcTBOBan cebs 18,68 193,894 0,662 0,939
JIOCTAaTOYHO

paHUMBIM

s oIy LA 18,93 197,056 0,584 0,940
cepeOueHne

S ucnbITBIBaN CTpax 18,97 197,433 0,608 0,940
0€3 TPUIHHBI

S 4yBCTBOBaN, 4YTO 19,02 194,403 0,668 0,939
MOS JKH3Hb HE UMEET

CMEICTIA

6) Ilo pesynpratam Bce MYHKTHl ONpPOCHHMKA CyHIMAanbHOTO pucka [laiikens
JEMOHCTPHUPYIOT BBICOKYIO CTEIIEHb COTJIACOBAHHOCTH C CYMMAapHBIM 0ajlioM, UCTIpaBiIcHHbIE
koppessuuu BappupytoT ot 0,607 no 0,805, 4TO COOTBETCTBYET XOPOILIEMY U OTIMYHOMY
YPOBHIO JUCKPUMHUHATUBHOM crIocOOHOCTH MyHKTOB (Tabnuma 5). 3nauenus koddduimenrta
anba Kponbaxa mpu uckmodeHnn kaxporo nynkra (0,785-0,867) He CBUAETENBCTBYIOT O
pocTe HaJIeKHOCTH IIIKAJIbl, YTO MOATBEPHKAAET I[EIOCTHOCTh MHCTPYMEHTa. TakuM o0pa3om,
BCE BOITPOCHI SIBJISIFOTCS] 3HAUMMBIMU M BHOCSIT BKJIAJ] B U3MEPEHNE KOHCTPYKTA CyULIUAIBHOTO

PpHUCKa, a 06]]1215{ HaACKHOCTH IIKAJIbl OICHHUBACTCS KaK BbICOKaAs.
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Tabauna S. IlcuxoMerpuueckas HHTEpIIpETALMsI IYHKTOB onpocHuKa [lalikens

IyskT HIxan. Ixau. HUcnpasiaennas Aabpda
cpelHee MPpH | JUCHEPCHS NPH KOppeasiuus Kpounoaxa npu
HCKJIIYCHUU HCKJIYCHUH (item—total) HCKJIIYCHUU

Omymanu  1m 2,42 14,541 0,607 0,867

BbI, 4YTO Balla
KHU3Hb HE UMEET
cMmbicna’?
[Ipencrapmisiim 2,58 14,561 0,670 0,835
U BbI, YTO BBHI
ymepau?
Hampumep, uro
MOXKET€ YCHYTb
u HE
MPOCHYTHCS?
Jlymainu iau Bbl O 2,77 13,894 0,786 0,785
MOTIBITKE
camoyOuiicTBa,
Ja)ke eclii He
COOMPATTUCH ITO
neaaTh?
CepbesHo 3,06 15,792 0,805 0,794
3aJlyMBIBAJIUCH O
camoyOuiicTBe
W

00 TyMBIBAIIH,
KaK UMEHHO 3TO
caenarsb?

AHanmu3 pe3yabTaToB KOMIUIEKCHOTO TICHXOMETPHUYIECKOTO UCCIICIOBAHMSI TOKA3all, YTO B
I-i1 rpymnme BbIsBICHA 3HaAYMMas KOppeIsUUOHHAs CBs3b Ha ypoBHe 0,05 ¢ yMepeHHBIM
YpOBHEM Jielipeccuu, TpeBoru, crpecca o mkaine DASS J1 (11,66 6amnos)-Rs=0,479, DASS T
(11,03 6ammoB)- Rs=0,599, DASS C (10,31 6amnoB)-Rs=0,428, koropas Koppemupyer c
pesynbrarom onpocHuka [laiikens (8,56 6amioB)-Rs=1,000. Koppensius 3Haunma Ha ypOBHE
0,05 (IByXCTOpOHHSIA).

Bo 2-i1 rpymnme BbIsIBJIEHA CTATUCTUYECKH 3HAYMMas CBS3b C BBICOKUM HIIM YMEPEHHBIM
YPOBHEM JieTipeccuu, TpeBorH, crpecca no mkaire DASS /1 (19,03 6amnos) - Rs=0,610, DASS
T (17,40 6amnoB)-Rs=0,231, DASS C (15,40 6amnoB)-Rs=0,430, xoTopasi Koppenupyer c
pesyasTatom omnpocHuka Ilaiikens (5,61 Oamnos). Koppemsius 3naunma Ha ypoBae 0,05
(IBYXCTOPOHHSIS).

Pe3ynbraThl ICHXOMETPUYIECKOTO UCCIIEA0OBaHMS B Oayuiax mpeacTaBieHo Ha Pucynke 1.
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Pesynbrathl NCMXOMETPWUYECKOro UcCNegoBaHuA B
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MeuxomMmeTpUYECHHE METOAEI

Pucynok 1. Pe3ynbTaTsl ICHXOMETPUYECKOTO UCCIAEAOBAHUS B Oayiax

Ob6cy:xkaenne. [lomydeHHbIe TaHHBIC, YKA3bIBAIOIINE HA TO, YTO YPOBEHb 00pa30BaHUS,
ceMelHas M TpPyAOBas aJanTanys acCOLUUPOBAHBI C PHCKOM CYHIMJIAIBHBIX TEHACHIUH,
COTJIACYIOTCSl C MHOTOYHMCIIEHHBIMH HCCIIEIOBaHUSIMU M 0030pamu. BecemupHas opranuszanus
3/IpaBOOXPAaHEHHS TOJUEPKUBACT MHO)KECTBEHHOCTh COLMAIBHBIX JIETEPMUHAHT CYUIU/IAa — B
TOM YHCJI€ SKOHOMHYECKHE TPYAHOCTH, MTOTEPI0 pabOThl U MPOOIEMBbI B OJIM3KUX OTHOLICHUSX
— KakK KJII04eBble (haKTOPBI MOBHIIIEHHOTO prcka [1].

HccnenoBatenbckue JaHHbIE CBHIIETENBCTBYIOT O TOM, YTO O0Opa30BaHUE OKa3bIBAaET
3amUTHBIA 3¢ dekt: Oonee BBHICOKMI YpOBEeHb OOpa30BaHUS CBSI3aH C MEHBIIUM PHUCKOM
MONBITOK CaMOyOmiicTBa, mpuueM 3(P(EKT OCTaeTCs 3HAUYUMBIM JaKe IOCIE KOHTPOJIS 3a
NICUXUATPUUYECKUMHU PACCTPOUCTBAMH U MOBEICHUYCCKUMH MEIUATOpaMu. DTO COTJIacyeTcs ¢
HaIlel HaXOJKOW O pOJIM HU3KOT'0 00pa30BaTEILHOTO YPOBHS Kak (hakTopa ys3BuMmocTH [ 14].

BnusHue TpyanoBOM amanTalMM M 3aHSATOCTH TOATBEPIKIACTCA HCCIIEIOBAHUSAMM,
MOKa3bIBAIONIMMH YCTOMYMBYIO CBsI3b MEXIy Oe3paboruieii auMb0 SKOHOMUYECKHUMH
TPYQHOCTSIMU M TIOBBIIIEHHBIM PUCKOM CYHIMIATHHOTO MOBEACHUS HA WHIWBUIYATLHOM U
MOMYJISILIUOHHOM  YPOBHSIX; AJKOHOMHUYECKHME KpPU3UCHl U JJUTENIbHAs TMOTeps paboThI
YBEIUYMBAIOT PHUCK, YTO MEPEKIUKACTCS C HAIIMMHU pe3yJIbTaTaMH IO TPYAOBOW ajanTaiuu
[15].

Ponb cemelHBIX (paKTOPOB TaKXkKe XOPOLIO JOKYMEHTHPOBAHA: HAPYUICHUS CEMEHHOTO
GYHKIIMOHUPOBAaHMS, HHU3Kas HMOLMOHAIbHAs TMOJACpKKAa M ceMeilHas JUCHYHKIHUS
ACCOLIMMPYIOTCS C YBEIHMUYEHHEM CYUIUAAIBHBIX MJEH M CaMOIOBPEKIAIOUIETO TOBEICHHUS;
PO MCCIeoBaHUM yKa3blBaeT Ha MpSAMOE BIUSHHE CeMeWHON (yHKIMH M YacTUYHO —
ornocpefioBanue vepes jaenpeccuto [16]. Hamu BbIBOIBI O 3HAUEHUU CEMEHHOM ajanTaiuu
COOTBETCTBYIOT 3TUM HaOJIOJCHUSIM.

Haxonern, perrnoHansHble oieHKH 1t Ka3zaxcTana v coceJHUX CTpaH MOAYEPKUBAIOT, YTO
COIMATbHO-IKOHOMUYECKHE (PakTopsl (0e3paboTrIla, HEYCTOMYNBAs 3aHATOCTh) U CEMEHHBIE
poOJIeMBI SBISIOTCS BaXHBIMH JIpaiiBepaMy CyMIIMIAIBHOTO PHUCKa HA MECTHOM YPOBHE, UTO
JlaeT KOHTEKCTAIbHYIO MOJJEPKKY HAIIUM HaxoakaM [17-23].

B nHamem nccienoBaHUM BBISBICHO, YTO MPUYMHAMU CYUITUAATBHBIX MOMBITOK SBUIUCH
ne3ajanTanysi B CEMEMHOM OTHOILIEHUHU, OTCYTCTBUE OUIYLICHHS CYacThsl B CBOEH cembe, a
TaKk)Ke JIECTPYKTUBHBIC YBJICUeHUS (KOMITBIOTEpHAS 3aBUCUMOCTh) Ha ()OHE HENPHUSTHBIX
COOBITHIA, TPYOBIX U3/1€BATENBCTB, HACUJIHMS U pa3pylleHUe MIaHOB Ha Oyayiiee. TU SBICHUS
COIIPOBOKIANUCH TepernajaMi HAacTPOCHHUs, 4Yalle IMOJABICHHOE, a TaKkkKe HalIndue
HaBA3UMBBIX MbIcheil. [lpu mcUXOMETpUUYECKOM HCCIEeIOBAaHUM  BbISBIEHA CUJIbHAs
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KOppEISLIMOHHAS CBSI3b C YMEPEHHBIM YPOBHEM JIEIPECCUU, TPEBOTH, cTpecca o mkaie DASS,
KOTOpasi KOPPEIUPYET C pe3yibTaToM onpocHuka Ilalikens.

Jlnig un ¢ puckoM cyunuaa 6osee XapakTepHBIMU OBLIIM OTCYTCTBUE MHTEPECOB K HUM
CO CTOPOHBI CTAPIIUX YJICHOB CEMbH M JOBEPUTEIBHBIX OTHOIIEHHHA CO CBOMMHU OJIM3KUMU;
HanpsDKeHHass OOCTaHOBKA B CEMbE pOJUTENEeH, a TakkKe JOeCTPYKTUBHBIE YBIICUCHHS
(3aBHCHMOCTB OT IICHXOAKTHBHBIX BEIIECTB). M3 >KM3HEHHBIX COOBITHI 0ojee 3HAYMMBIMU
ObUIM — YBOJIbHEHHUE, TOTepsi Xopoluero padodero mecra. [Ipm 3TOM, JOCTOBEpHO HaIie
BBIABJICHBl MBICIIK O caMoyOuiictBe U Ooibllas NpPUBEPKEHHOCTh K Bepe. llpum
MICUXOMETPUYECKOM MCCIIEIOBAaHUH BBISIBJICHA CTATUCTUYECKU 3HAUUMAas CBSI3b C BBICOKUM HITU
YMEPEHHBIM YPOBHEM JIETIPECCUH, TPEBOT'H, cTpecca 1o mkaie DASS, koTopast Koppenupyer ¢
pe3yibTaToM onpocHuka [laiikesns.

VY4acTHUKM 00OWX TpyHN A0 OOpalleHus K CIEHUATUCTaM HEOJHOKPATHO HaMeKallu
OKPYXAaIOIIMM, YTO MUMEIOTCS MBICIHM O CYHUIMJe, HO aJeKBAaTHOM peaKklUH U MOMOIIN He
nonyuninu. [logasisiomiee O0JBIIMHCTBO BBIPA3UIIN JKEJIaHUE C yIOBOJIBCTBUEM 3alUCAThCS Ha
Kypchl IO TeMe, KaK OKpY>KalollUM TMpaBUIbLHO BECTH ce0si ¢ TEeMH, Y KOro ecTh
IPEIpacoiI0KEHHOCTb K CaMOyOHUICTBY.

Taxum 06pazom, pe3ysbTaThl HAIIUX HUCCIETOBAHUI COTIAcyIOTCs C MEXTyHApOAHBIMU
JTAHHBIMU: HU3KHA ypOBEHb 00pa30BaHUs, TUIOXas CEMEiHas ajanTaius U HeOIaronomydHas
TPYIOBas CUTyallMsl SIBJIAIOTCS  YCTOWYMBBIMH  (DakTOpamMH  TOBBIIIEHHOTO  pHCKa
CyMIUJAIbHBIX TEHACHUUHA. MeXaHu3Mbl BKIIOYAIOT YMEHBIIEHHWE COLUMAIBHBIX U
SKOHOMHMUYECKUX PECYpPCOB, TIOBBIIICHHYIO YS3BUMOCTh K JIEIPECCUU U OTPAaHUYEHHBIM TOCTYI
K MOJEpPKKEe U ycayraMm. OTH (GakTopsl 0COOEHHO peleBaHTHBI Ui KOHTeKcTa KazaxcraHa,
I/Ie SKOHOMHYECKas HECTaOMJIbHOCTh U CEMEIHBbIE CTpPeccopbl Takke ObUIM OTMEYEHHI B
PETHOHANBHBIX UCCIIEI0BAHUAX.

3akarouenue. [lomyueHHble pe3yibTaThl CBUAETEILCTBYIOT O TOM, YTO HAHOOJBIIETO
BHHUMAaHUs 3aclly’)KMBAlOT JIMLIA C PUCKOM CYMIMAA, TO €CTh HAaXOZsIIeecs B COCTOSHUU
nenpeccuud MO0 TPEBOTHM, a TakKe JIMLIAa C KOMIIBIOTEPHOM 3aBHUCHUMOCTBIO U
370yNOTPEONAIONINEe TICUXOAKTUBHBIMU  BEIECTBAMM, IOCKOJIBKY B JTaHHON Tpymme
UCCJIEIOBAHHBIX BBISIBJICHbl HAWBBICIINE TOKa3aTeNd ICUXOMETPUYECKOTO HCCIIeI0BaHUSI.
Haunbonee 3HauMMBIMU SBISETCA MPOBEACHHUE KIMHUKO-COIMOJIOIMYECKHX OIPOCOB H
MPUMEHEHNE CKPUHHMHIOBBIX UCCIIEIOBAaHUN C UCIoiab30BaHueM mmkainbl DASS u [laiikens B
NEepCIEeKTHBE, HANpaBICHHbIE Ui JajbHeWmiedd paboTbl B TMOWCKE  HECIOXHBIX
MyTEUNPEBEHIINH CYUIIUI0B CPEIU MOJIOEKH.

[lepcneKTUBBI JAaHHOTO HCCIEIOBaHMS - paclpocTpaHeHHEe MH(OpMAIUMM O TOM, Kak
MOJIyYEHHBIM pe3ysbTaT MPUMEHUTh AJis HampaBieHHs JanbHelmel paboTel B 005acTH
IPEBEHIIMM CYHUIUA0B CPEIU MOJIOIEKH, Pa3BUTHIO HABBIKOB CTPECCOYCTOMYMBOCTH U

PpACIIUPEHUIO TOCTYIA K MOJIEPKKE U yCITyraM.
Kondaukrt nnrepecon

Me1 3as1BisIEM 00 OTCYTCTBHH KOH(DIUKTA HHTEPECOB.
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3asBisieM, 4TO JaHHBI MaTepHan paHee He IyOJIMKOBAJICS M HE HAXOIUTCS Ha PAacCMOTPEHHHM B JIPYIUX
U3/1aTEIbCTBAX.

DuHAHCHPOBAHUE: OCYIIECTBISUIOCH B paMKaX HAyYHO-TEXHHYECKOW mporpammel «lIpecyniunanbHble
YCTaHOBKH KaK KOMIUIEKCHBIH HHANKATOP ¥ 0OBEKT MOHUTOPHHTA: MOy ISIIMOHHOE NCCIIEJOBAaHNUE FOHOIIECTBA 1
MOJIOJBIX B3pOCIBIX B KazaxcTaney» B paMkax mporpaMMHo-IenieBoro punancuposanust Ha 2024-2026 roxsr (MPH
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KA3AKCTAH PECITIYBJIMKACBHI ) KACTAPBI APACBIHAAT'BI CYUHIUATIK
MIHE3-KYJIBIKTBIH BOJI’KAYIIBIJIAPBI

JLM. )KAMAJIMEBA !, A.T. ECKAJIMEBA 2, A.A. ABETOBA 2. H.5. ECUMOB 2,
P.X. MY3A®APOB 2, III.M. TJIIEVBAEBA 2, C.K. KYJJAUBEPTEHOBA %3,
I.A. ABETOBA 2, I11.C. Y)KAKUEBA ', T.P. CATTAPOB %, I.T. CMOJIMHOB ?

! «Mapar OcnianoB ateiaaret bateic Kazakcran menunmHanbsik yausepceureti» KeAK, Axkreoe
Kanacel, Kazakcran

2 KP JICM «PecmyOnuKanblK MCUXUKAIBIK IEHCAYJIBIK FHUIBIMUA-TIPAKTHUKAIBIK OPTAIBIFBD)
ILIDKK PMK, Anmats! K, Kazakcran

3 «On-Dapabu ateiHnarel Kazak yinTTeik yHuBepcureTi» KeAK, Anvarsr k, Kazakcran

Tyiingeme

Kipicnme. Kazakcran cyunuaTik emiM-XKiTIM JEHredl opTalia-KOFaphl enjiep KaTapblHa
JKaTaJlbl, COHBIMEH Oipre >KacTap apachlHIaFbl IPECYUITUATIK )KaFqaiap MEH CYUITUATIK MiHE3-
KYJIBIKTBIH TICUX09JIEYMETTIK TeTePMUHAHTTAPbI Typajibl AEPEKTEp MIEKTEYII.

Makcatsl. Kazakcran PecnyOnmkaceinbiH 18—40 sxactarbl JkacTapbl apachlHIA
OJIEYMETTIK  opTa  (akKTOpyiaphbl, TCUXOTPAaBMAJBIK OKHUFajgap JKOHE  TYIFAINIUIIK
cUnaTTaManap/bH CyUIUATIK MiHE3-KYJIBIK KayImMeH OailIaHbIChIH aHBIKTAY.

Marepuanmap MeH omicTep. PaHmomusamuscei3, nepektepai AeuaAcHTH(UKAIHIIAY
KYPTi3UIreH KOJ1aHOaJIbl CabICTBIPMAIbI 3epTTey Kyprizinai, oran KP JICM PecryOimkaibik
MICUXUKAIIBIK JIEHCAYJIBIK FHUIBIMU-ITPAKTUKAIBIK OPTAJIBIFbIHA KoHE ANMaThl K. [Icuxukanbix
JeHcaybIK opTanbiFbiHa (2025 . KaHTap—MaycbiM) xyriHred 18—40 xacrarbl 100 KaThICyILIBI
enrizuial. bipiami Tom (n=30) — cyumuAaTik ypzaictepi Oap Twiranap (CyUIUMATIK OMiIap
JKOHe/HeMece CYMIIH]I JKacayFa TalIbIHBICTap), eKiHIl Tomr (n=70) — Kayim ToOsI (enpeccus,
Ma3achI3/IaHy, CTPECC, MCUXOOEICEH Il 3aTTapbl Tepic Malganany, TYIFAIbIK OY3bLIBICTAp).
ABTOPIIBIK QJICYMETTAHYJIBIK-KIIMHUKAIBIK cayanmHama, DASS-21 mxkanacer, [laiikenbin
CYMLIMJITIK TOyeKel cayaJHaMachl KOJAaHbUIAbl. CTaTHUCTHKANBIK Tannay lIMpcoHHBIH -
celHamachiH, OumepAiH A9 KpUTEepHiliH koHe CHHPMEHHIH PaHTUIIK KOPPEISIIUACHIH
KamThIIb! (0=0,05).

Hotmxenep. Cyunuarik ypaictepi Oap KaTbiCyllbUiapJa HEFYpJIbIM TOMEH OilimMm
JIEHTei1 KoHEe KOoJlalChl3 €HOeK karmaibl xkuipek Tipkemnai (p<0,05), orOachuiblK cayiana
Je3alanTanus, ara-aHalblK oOTOAachlHAa OakpIT MEH KayilCi3gik Ce3iMiHIH OonMaysbl,
0oTOAChUTBIK aTMOC(EpaHbIH IIHENICHICYl, CEHIMlI KapbIM-KaThIHACTAPJBIH TAIIIBLIIBIFEI
Oaiikanabl (6ipkatap accounanusuiap p<0,05). Ocbl TonTa KOMObIOTEPIK Toyenaiiik (36,6%
Kapcsl 15,7%; p<0,05), epecken Mazak €Ty, 30pbIK-30MOBLIBIK 5K9HE OMIPIIIK KOCTapiapablH
Kyipeyi, coHmai-aKk alKbIH KOHUI-KYH e3repicTepi MEH KaKbITaThlH (HaBS3YUBBIC) Oiflyap
enoyip xwui tipkenmi (p<0,01). Kayim ToOBI yIIiH MCHXOOEICEHl 3aTTapFa TOYEIIUTIKTIH
Tapaty >KUUIITiHIH K0Fapbl 001ys! ToH (60% Kapcesl 16,7%; p<0,001). DASS-21 GoiibHia exi
TONTa Ja Jenpeccus, Ma3achbl3laHy >KOHE CTPECCTIH oOpTalla »oHe >KOFaphl JeHreiliepi
aHbIKTaNabl, Oyn perre Oipinmn tonta DASS xone Ilaiikens cayamHamachIHBIH OpTalia
6anmapsr (8,56 6amr) kymTi oH Koppemsus kepceTTi (Rs 1,0-re nmeiiin; p<0,05), anm exinmmi
TOIITa — OpTalIa xoHe xorapsl Koppessius (Rs 0,61-re peitin; p<0,05).

KopbiThinabl. JKacrap apacelHIaFrbl CYHMIIMATIK MIHE3-KWIBIK Kaymi KOJIalChI3
QNIEYMETTIK JIE€TEPMHUHAHTTAPABIH (TOMEH OuIiM JIeHTeill, >KYMBICCHI3[IBIK, OTOACBHUIBIK
TUCHYHKIUS, TICHXOTPABMAJIBIK OMIPIIIK OKWFalap) KoHE TYJIFAIIUIK QakTopaapabiH
(mempeccus, Ma3achl3aHy, CTpecc, KOHUI-KYHIIH e3repMeliri, KaKbITaThIH OWIap, TYeIIIIiK
MIHE3-KYJIKbI) YHJIECIMIMEH accolalvsiiaHFaH. AJIBIHFaH JEPEKTep CYHMIUATIK TIyeKemmIl
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epre ckpunuHrTeygae DASS-21 men Ilaiikens cayamHaMachlH KOJJIaHYIBIH OPBIHIBI €KCHIH
pacrtaiinpl koHe Kas3akCTaHHBIH HEri3ri eHipiepiHAe ayKbIMIbl MOMYJALHUSIBIK 3epTTey
JKYPTi3yliH KQXKETTUIITH HET131eH 1.

Tyiiinai ce3mep: cyuuua, OMO-TICUXO-dJIEYMETTIK MOJIENb, JKacTap, JAeNpeccus,
Mazace3abIK, cTtpecc, DASS (Depression Anxiety Stress Scale) mkamacel, Ilaiikens
cayannamacs! (Paykel).

PREDICTORS OF SUICIDAL BEHAVIOR AMONG YOUNG PEOPLE IN THE
REPUBLIC OF KAZAKHSTAN

L.M. ZHAMALIYEVA !, A.T. ESKALIYEVA 2, A.A. ABETOVA 2, N.B. YESSIMOV 2,
R.H. MUZAFAROV 2, SHM. TLEUBAYEVA 2, S.K. KUDAIBERGENOVA 27,
D.A. ABETOVA 2, SH.S. ZHAKIEVA !, G.R. SATTAROV 2, 1.G. SMOLINOV ?

' «West Kazakhstan Medical University named after Marat Ospanov», Aktobe c., Republic of
Kazakhstan

2RSE on the REU «Republican Scientific and Practical Center of mental Health» of the
Ministry of Health of the Republic of Kazakhstan, Almaty c., Republic of Kazakhstan

3 «Al-Farabi Kazakh National University», Almaty c., Republic of Kazakhstan

Abstract

Introduction. Kazakhstan belongs to countries with a medium-high level of suicidal
mortality, while data on presuicidal states and psychosocial determinants of suicidal behavior
among young people are limited.

Objective. To determine how social environment factors, traumatic events, and
intrapersonal characteristics are associated with the risk of suicidal behavior among young
people aged 18—40 years in the Republic of Kazakhstan.

Materials and Methods. An applied comparative non-randomized study with data de-
identification was conducted, including 100 participants aged 18—40 years who sought care at
the Republican Scientific and Practical Center for Mental Health of the Ministry of Health of
the Republic of Kazakhstan and the Almaty Mental Health Center (January—June 2025). The
first group (n=30) comprised individuals with suicidal tendencies (suicidal thoughts and/or
attempts), the second group (n=70) comprised individuals at risk (depression, anxiety, stress,
substance abuse, personality disorders). The following tools were used: an author-designed
sociological-clinical questionnaire, the DASS-21 scale, and the Paykel Suicidal Risk
Questionnaire. Statistical analysis included Pearson’s y> test, Fisher’s exact test, and
Spearman’s rank correlation (0=0.05).

Results. Participants with suicidal tendencies more often had a lower level of education
and an unfavorable employment situation (p<0.05), maladaptation in the family sphere, lack of
a sense of happiness and security in the parental family, a tense family atmosphere, and a deficit
of trusting relationships (a number of associations p<0.05). In this group, computer addiction
(36.6% versus 15.7%; p<0.05), severe bullying, violence and disruption of life plans, as well as
pronounced mood swings and intrusive thoughts (p<0.01) were recorded significantly more
often. The risk group was characterized by a higher prevalence of substance dependence (60%
versus 16.7%; p<0.001). According to DASS-21, moderate and high levels of depression,
anxiety, and stress were found in both groups; at the same time, in the first group, the mean
DASS scores and Paykel questionnaire score (8.56 points) showed a strong positive correlation
(Rs up to 1.0; p<0.05), while in the second group a moderate and high correlation was observed
(Rsup to 0.61; p<0.05).
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Conclusion. The risk of suicidal behavior among young people is associated with a
combination of unfavorable social determinants (low level of education, unemployment, family
dysfunction, psychotraumatic life events) and intrapersonal factors (depression, anxiety, stress,
mood swings, intrusive thoughts, addictive behavior). The obtained data confirm the feasibility
of using DASS-21 and the Paykel questionnaire for early screening of suicidal risk and
substantiate the need for a large-scale population study in key regions of Kazakhstan.

Key words: suicide, bio-psycho-social model, youth, depression, anxiety, stress,
Depression Anxiety Stress Scale (DASS), Paykel Suicide Risk Questionnaire.
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OKY KYHIHIH EPTE BACTAJTY KAFJANBIHIA XPOHOTHII, YIKBI
JKOHE JKACOCHIPIMEPITH KOTHUTUBTIK ®YHKIMSIAPHI:
ATBIPAY KAJACBIH/IA )KYPTBIITEH KOJIEHEH 3EPTTEY

AM. KAJIEKEHIOB !, D.A. KbIPBACOBA ', E.E. MAKAIIIEB %, A.C. PUSBEKOBA ',
AB. JOKYHYCOBA ! M.X. IAPMAHBEKOBA !, A.T. KYPBAHOBA 3,
M.O. AUT)KAHOBA !, A K. MOJIJTAKAPBI3OBA #

! Kazak yaTThIK KbI3/1ap Me1arorukanblK YHUBepcuTeTi, Anmatel, KazakcTan

2 I'eneryKa sxoHe (PU3MONOTHS MHCTUTYTHI, AnMaThl, Kazakcran

3 Ne 202 mexren-ruMHa3usAck, AnMarsl, Kazakctan

*K.U. Corbaes arbiHAarsl Kasak YITTBIK TEXHMKANBIK 3€pTTEy YHHMBEPCHMTETi, AJIMaThI,
Kazakcran

Tyiiingeme

Kipicne. Xacecnipimaik ke3eH MUPKAATHIK (pa3aHbIH BIFBICYBIMEH, OKY JKYKTEMECIHIH
apTybIMEH >KOHE CO3bUIMAalIbl YIKbI TaNIIbUIBIFBIMEH CHIIATTaNagbl, Oy ocipece MeKTen
cabaKTapbIHBIH epTe 0acTanybl KaFIaibIH/1a KOTHUTUBTIK THIMJIITIIKTI TOMEHIETY1 MYMKIH.

Makcatbl. 1516 xacTarbl )kacecHipiMaepae XpPOHOTUNITEP IIH KYPBUIBIMBIH KOHE YHKBI
cUMaTTamajapblH Oarayiay >KoHe epTe OacTallaThlH OKY KYHI JKaFJaibIH/1a TAHEPTEHT1 TECTIeY
KE31H/IE OJIap/IbIH JKaJIbl, 3eH1H KoHE 031H-031 Oaranay KOpCeTKIITepiMeH OailIaHbICHIH TaJI1ay .

Marepuanaap MeH aficTep. ATbIpay KalachlHaFbl KaIbl 01J1iM OepeTiH MEKTeNTiH 9—
10 cembpmTapeiHaa okuThiH 100 okymbiFa (15—16 »xac) KenJeHeH KUMalibl OaKbLIAyJIBIK
3epTTey KYpri3imi. IpikTey KapamailbiM Ke3IeHCOK TaHJay OIICIMEH JKY3ere AachIPBUIIBI.
OJICYMETTIK-AeMOTpadUsIIbIK KOPCETKIIITED, YHKBI )KOHE CEPreKTIK MmapameTpiiepi, XpOHOTHIT
(Xopu—Octbeprrin TaHEPTEHT TIK—KEIIKITIK cayaJHaMacbIHbIH Kacecmipimaepre
OeiliMIenreH HYCKAchl), KOTHUTHBTIK (YHKIMUIAp MEH 3€iiH, ©31H-631 Oarajay IeHIeil
Oaramannapl. Tekcepy Mekrtente KyHHIH OipiHmi >xapteiceiHaa (09:30-12:00) Germe-6er
KYPri3inmi.

Hoatu:kenep. TyHT1 YIKBIHBIH OpTaIia Y3akTeIFsl 6,32 + 1,14 car 00/b1, YIKbIFA KETYIIH
opraiia yaksITel 23:47 xoHe osiHy 06:55. O31H-031 Oaranay aeHreili xkacecnipiMaepaid 59,6%-
BIHJIA JKOFApbI 00J1/1b1. XPOHOTHUIITEPiH O6ITiHICI TAHEPTEHT1 eMeC TYpJIEep JKarblHA BIFBICKAH:
morning-typi — 3,8%, intermediate Typi — 69,8%, evening Typi— 26,4%. Busyannbl xoHe
CaHJIBIK JKaJbl KOPCETKIIITepi, KaJabl KeJeMi KoHE KOpy-KMMbUI PEaKLHUSCBIHBIH KYMBICKA
KaOUTeTTiirT MeH moniridin uaterpanasl uHaekctepi «HC-Ilcuxorect» HOpMaTHBTEpiHEH
CTAaTHCTUKAIIBIK MOHJI TYpAe TOMEH OOJIIbI, al KATeIIKTep CaHbl YCHIHBUIFAH JIEHTCHIeH
CeHIMIII Typae >korapbl 0omabl (OipkaTap KepceTkimtep ipi 3QQeKT eamemMaepin KOpceTTi).
Kemr xponorun Busyannsl (p =—0,41; p <0,01) >xoHe canabIK >xafsiHbH (p = —0,38; p < 0,01)
TOMEHJICYIMEH JXKOHE peakIMs KaTeNiKTepl CaHbIHBIH apTybiMeH (p = +0,44; p < 0,001)
OaiimaHpIcTbl  Ooyabl. XPOHOTHNTIH ©31H-631 OaranmaymMeH OaillaHBICBI QJICI3  KOHE
CTAaTUCTUKAIIBIK MOHII eMec Oonsl (p =+0,12; p =0,21).

KopsiThiHAbl. EpTe OacranaTelH OKy KYHI JKarJaibIHIA >KacecHipimiepie YHKbIHBIH
KBICKapybl MEH apaJIbIK JKOHE KEIIKI XPOHOTHUIITEPAIH OackiM OOMybl TaHEPTEHI1 caraTrTapia
KaJlbIHbIH, 3€HiHHIH >KOHE KOpYy-KHMBLI PEaKUMACHl IJIITiHIH O0bEKTUBTI TOMEHICYIMEH
Karap aHbIKTaNAbl. Kemki XpoHOTHN »KOFaphl ©31H-631 Oarajiay CakKTaJFaH >Karjaaija
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KOTHUTHUBTIK THIMJIUTIKTIH HEFYPJIbIM allKbIH TOMEHICYIMEH OailIaHbICThI, OYJI evening Typii
xKacecmipiMAepal KOFapsl Kayim TOOBI peTiHAE KapacThlpyFa MYMKIHAIK Oepeni >koHe
CO3BUIMAJIbI YHKbBI TalIbUIBIFBIHBIH MPO(UIAKTUKACKI MEH MEKTEeN KEeCTEeCIH KalTa Kapay
Ka)XETTUIITIH HET131eM /.

Tyitinai ce3naep: ToymKTIK bIpFaK, YHKBIHBIH KaHOAYBI, )KacOCITIpiM, €CTE CaKTay, 3eHiH,
Kazakcran.

Kipicne. XXacecnipimMaik kKe3eH HEHPOKOTHUTHBTIK KOHE ICHUXOJJEYMETTIK J1aMyIbIH
CBIHM Ke3€H1 OOJIBITT TaObUIabl, OYJI YaKbITTa TYPAKThl OKY JaFabUIaphl, 3€HIH MEH >KaJbl
CTparermsuiapbl KanbinTacaabl. OChl KE3€HIIE MEKTEN KOHE MEKTENTEH ThIC OeNICeHIUTIK
TapanblHaH TYCETIH XKYKTeMe KYpT apTaibl, ajl YHKbI KU1 KbICKapbIN, (hparMeHTalusIaHa b,
AMepHKaHIBIK VKBl METUIIMHACH aKaJIEMHUSCHIHBIH Ka3ipri YChIHBIMIApbIHA colikec, 13—18
YKaCTarbl )KacoCIpiMIep OHTAIBI (PU3UKAJIBIK )KOHE KOTHUTUBTIK KBI3MET €Ty YIIIH TOYJIIriHe
8—10 carat yitbIkTays! THic [1].

Anaina opTypiti enaepaeri dMUAEMUAOIOTHSIIBIK 3€PTTEYJIIep KacocmipiMaepaiH 0ackiM
KOMILLTIr OyJl Auana3oHfa KyHelnl Typle KeTHeUTIHIH KepceTel XKoHe e OKy KyHaepi 7—8
caraTTaH a3 YHUBIKTaUTHIHIApABIH yieci xui 60—70 %-mgan acanbl [2-4]. Co3bmMansl YKL
TaNIbUTBIFBl COMATUKANBIK JKOHE TIICHMXUKAIBIK OY3BUIBICTADMEH FaHa eMec, COHJal-ak
aKaJIeMHUSUTBIK YATEPIMHIH, 3€HIHHIH JKOHE aTKapylibl (yHKIMSUIAPABIH TOMEHJICYIMEH e
acconuanusianansl [3-5].

KacecmipiMaik makTa YHKbI MEH CEPreKTiK peTTelyl ©31He TOH OMOJOTHSIIBIK
e3repicTepre yiibpaiael. [lupkaaTeik Ga3zaHblH HEFYPIBIM Kl YaKbITTApFa BIFBICYBI, KEIIKi
Me3Tiiie YUKBIIBUIABIKTBIH apTy KapKbIHBIHBIH O9CEHJIEY1 jKOHE YUKBIHBIH «KEID» PEeXUMIH
KaJbIITacThlpyra Oedlimainmik  Oaiikamaaer  [6, 7]. IlyGeprar OacramyslHa Kapaid
xKacecripimMaepe YilbIKTayFa xKoHe OsiHyFa KaTbICThI KajayJapIblH Ja, IUPKAATHIK MapKepiep
dazaceiHBIH (MBICAbl, METATOHUH CEKPEIMACHIHBIH) /1a YaKbIT OOMBIHINA KYHEINl BIFBICYHI
OPBIH aJIbIl, cabaKTap/bIH epTe OacTany jKaFaailbiHIa OWOJOTHSIIBIK YaKbIT TIEH OJICYMETTIK
TYpZ€ TaHBUIFaH yaKbIT apachbIH/IaFbl aKbIH YilllecieyIIiTikke okeneni [7].

benceHninmikTiH yakbITTBIK YHBIMIACTBIPBUTYBIHAAFBl Japa  allblpMaIlbUIBIKTAP/IbI
CUNIATTAWTHIH HETi3T1 YFBIM XPOHOTHII, SIFHU aJaMHBIH HEFYPJIBIM epTe («TaHFbI») HEMece
HEFYPJIBIM Kell («KEIIKi») YHBIKTay YaKbIThIHA JKOHE €HOEKKEe KaOlJIETTUTIKTIH IIaphIKTay
Ke3€HIHE TYPaKThl OeiiMIiTiri.

TaHFBUIBIK—KENIKiIIK KIacCHKaNbIK cayanHamacklH J.A. Horne xome O. Ostberg
YCBIHFaH JKOHE OJI XPOHOTHITI «003TOpFail — Kerepurid — YKi» KOHTUHYYMbI OOMBIHINA JKIKTEY
yIIiH KeHiHeH Kosmaneutanbl [8]. Kem (evening) XpOHOTHIT KacecHipiMAep MEH >KacTap
YITUIepiHae acipece KEeH TapajfaH j>KOHE XPOHO-OMOJIOTHSUIBIK 3EpTTEyNep JAepeKTepiHe
COMKEC, «QJIEYMETTIK JDKETIArThiH» aWKBIHBIpAK KOPIHICIMEH — ImKi OWOpHUTMAEp MeH
MEKTETIl/>KyMbIC KECTECIHIH TalanTapbl apachlHIaFbl YHJIECICYIIITIKIEH — ThIFbI3 OailIaHbICThI
[9-11].

OJIeyMeTTIK  JUKeTJar TyXblppiMAamacelH M. Wittmann xoHE opinTecrtepi
dbopManuzanusIarad; oyap «OHOJOTUSIIBIKY KOHE «JICYMETTIK)» YaKbIT apachIHIaFbl €H allKbIH
QIIIAKTHIK 9] KEIll XPOHOTHUIITEPTe TOH €KEHiH, dcipece KacocmipiMIep MEH Kac epeceKTepae
OaillKaaThIHBIH ~ KOPCETTI. OJIEYMETTIK JDKETJIar CyOBEKTHUBTI  ©31H-631  CE3IHYIIH
HallapjayblMEH, YHWKbl CalachlHBIH TOMEHJCYIMEH KoHE OipKaTap MiHE3-KYJIBIKTBIK
TOyEKeNAepMeH acconuanusinanansl [9, 10].

YHKBI TalIIBUIBIFBI MEH OJICYMETTIK JHKETIArThI KYIIEHTETiH HeT13T1 MHCTUTYIIMOHAIIBIK
dakTopnapaeiH Oipl peTiHAe MeKTenTeri cabakTapIblH epTe OacTamybl KapacThIPHLIAIBI.
AMepuKaHIBIK TenuaTpus akaaeMuschiHblH (American Academy of Pediatrics) casicatThik
MOJIIMIIEMECIHIE OpTa JKOHE KOFaphl CHIHBINITapAa cabakThiH 8:30-maH epTe OacTamybl
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yKacecHipiMaepIeri CO3bIIMaNbl YHKBIHBIH JKETKUTIKCI3AITIMEH XKOHE JICHCAYJIBIK TIEH YITrepiM
YILIH 5KaFBIMCBI3 CallIapJIapMEH acCcolMalusIaHaThIHbI aTan KepceTinren [12].

CabakThIH OacTamy yakbITBIH ©3TepTy JKOHIHJET1 JIepeKTepAl )KUHAKTaFaH MeTa-Tajiiay
MEKTeNl KYHIHIH HEFYpibIM Kell OacTamybl YHKbl Y3aKTBIFBIHBIH apTYbIMEH, KYHI3T1
VUKBIITBUIIBIKTEIH TOMEHJCYIMEH, KOHUI-KYWIIH, cabakka KaTBICYABIH XOHE >KEKeJIeTeH
aKaJEeMUSUIBIK KOPCETKIIITEP IiH jKaKcapybIMeH OaillaHbICThI eKeHiH kepceTTi [13].

Ipi monynap MeH MeTa-Tanaaynap YHKbl Y3aKThIFBIHBIH KbICKAJIBIFbI, YHKbBI CallaChbIHbIH
TOMEHIr OHE KYHII3T YHKBIIBUIIBIK Oanamap MeH jKacecHipiMaeple MEeKTenTeri
YArepiMHIH HamlapjaybIMEH, 3€HIH MEH aabl OY3bUIBICTAphIMEH OalIaHBICTBI EKEHIH
HAHBIMJIBI TYpHe Kepcereni [2, 5]. ¥¥WKbl Y3aKTBIFbI, OHBIH CANachl KOHE YUKBIIIBUIIBIKTHIH
AlKbIHABUIBIFB CUSIKTHI YII JIOMEHHIH OpKaiChIChl OKY HOTHIKEIEpIMEH TOYesCi3 Typle
accolManusIanabl, 9pi acepiepIiH MaMachl Killi—opTaria JeHreire xeteui [2].

’Korapbl CBIHBIN OKYHIbUIAPBIHIAFBI 1IIIHApa YWKbl JCTIPUBALUSACHIH KaMTHTBIH
HKCIEPUMEHTTIK 3epTTeyjiep Oyl KOpiHICTI TONBIKTHIPAAbl: YHKBIHBIH KbICKapFaH Oip
anTachIHBIH 031 3€HIHHIH, PEaKIUs KbIJIaAMIBIFBIHBIH, )KYMBIC KaJbIHBIH JKOHE KOHII-KYHIIH
OipTiHAen HamapjayblHa SKeJeli, ajl KeWiHIl «YHKBIHBI ©Tey» HEWPOKOTHUTHBTIK KbI3MET
eTymiH 0acTamnkel JEHICHiH TOJBIK KaJIIbiHA KeaTipmeiai [14-16].

Byn perte XpoHOTHII TeK cHUIATTaMaliblK OeNri FaHa eMec, YHKbl MEH KOTHUTHBTIK
THIMJIUTIK apachIHIaFbl 0alIaHBICTBIH MOJIEPATOPHI PETIHE /1€ OPEKET eTeli. TaHFbl XpOHOTHUIT
noctypii npenukTopiaapasl (IQ, MoTuBaius, aneyMeTTiK-3KOHOMUKAJIBIK MopTeOe) ecernke
aJFaHHAaH KEWiH ¢ >KOFaphIpaK aKaJeMHUsIIBIK JKETICTIKTepMEH OalIaHBICTHI, aj KEeIIKi
XPOHOTHIT HEFYPJIIBIM KOJIAChI3 OKY HATHXKeJIepiMeH accoruanusiianrat [16, 17].

«The lark has an advantage over the owl at high school» arTer apnHaiiel 3epTTey
CTaHIAPTTHl €PTE€ MEKTEN KeCTeCl KaFAalbIHAa TaHFbI XPOHOTHIT 0ap OKYIIBUIAPIBIH «YKiD»
KypJlacTapbIMEH calbICThIpFaHAa Oaranmap OOMBIHIIA CTATUCTUKANBIK TYPFbIIAH MOHII
apTHIKIIBUIBIKKA We eKeHiH kepceTTi [16]. Kem XpoHOTHIT MeH oJIeyMEeTTIK KETIArThiH
YJITEPIMMEH KOHE MCUXMUKANIBIK dJI-ayKaTIeH OailllaHbIChl Typalibl KOCBIMILIA IEPEKTEP SPTYPIIi
eJIIepAiH YHUBEPCUTETTIK )KOHE MEKTEITIK ipikTemenepinae ansiaran) [10, 18].

XabpIKapasblK JIePEKTEeP/IIH KUHAKTATYbIHA KapamMacTaH, 3epTTeyJIepaiH 0acsiM 0eriri
Conrycrik Amepukana sxoHe bateic Eypomnana xyprisinren [19, 20]. ©3re yaksiT 6enaeynepi,
MOJICHH JIETTEP KOHE MEKTEII KecTesepi Oap KenTereH oHipJiep YIiH — OHbIH imiHae OpTaibikK
Azus engepinie — kacecHipiMIepaiH XPOHOTHIN, YHKBICHI dKoHE KOTHUTHBTIK (DYyHKIHSIIAPbI
YKOHIHJIET1 SMITUPHUKAIBIK 0a3a MIeKTeYJ1i O0MBIN KalbI OThIp. bynan Oenek, xui TeK yarepim
MEH CyOBEKTHUBTI KbI3MET €TYJIIH ©31H-631 eceln Oepy KepCeTKIITepi KOMIaHbLIa bl, ajl 3eiiH
MEH aJbIHBIH 00BbEKTHUBTI KOMITBIOTEPJICHIIPIIITCH TECTTEPl CUPEK Mak1aTaHblIaIbI.

Ocpiran 0aillaHBICTBI OKY VACPICIHIH HAKThI JKaFAaiilapblHAA >KOFaphl KacecHipim
JKacTarbl MEKTEN OKYIIbLJIApbIHIA XPOHOTHUIITI, YHWKBI TapameTpiiepiH >KOHE OOBEKTHBTI
KOTHUTHBTIK KOPCETKIIITEepAl KeleH i 0aranay MaHbI3bl 006N KepiHeai. Ockl 3epTTeyaiH
Makcatbl 15—16 xacTarbl acecHipiMaepJeri XpPOHOTHITEP KYPBUIBIMBIH JKOHE YHKBI
cUnaTTaMalapbliH CUIIATTaY JKOHE OJapbIH epTe OacTamaThlH MEKTEN cabaKTaphl KaFJaibIHIA
JKaJIbl, 3CH1H )XKOHE ©31H-031 Oaranay KepCceTKIITepiMEeH 0alIaHbICHIH Taiaay OOJIbI.

Marepuajaaap MeH daicrep.

Omukanvix achekminep

3epTTey XalbIKapalblK KOHE YITTHIK OHMOITHMKAa HOpMajapblHa >KOHE XeIbCHHKHU
nexnapanusacelabig (2013) KaFuaTTapeiHa KaTaH CORKECTIKTE XKYPri3iidi. 3epTTey XaTTaMmachl
KP F2KBM K «I'eneruka sxone Gpusznonorus HHCTUTYTh PMK-HBIH DTHKa KOMHCCHSCBIMEH
(30 xa3zan 2023 k. Ne3 xarTamanan y3inji), connai-axk «Kaszak yITTHIK KbI3ap Te1aroruKaibiK
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yauBepcuteT» KeAK-1oiH FrutbiMu 3Trka komuTeTiMeH (10 kazan 2024 k. Ne6 xaTrtamanaH
Y31H[I1) MaKYJIIaHTbI.

3epTTeyre KaTbICyIIbLIAp/IbIH OapIbIFbIHBIH aTa-aHajJaphbl OananapiblH 3epTTEYTre KoHE
NCUXO(PHU3HOIOTUSAIIBIK TECTIIEYyTe KaThICYbIHA jka30aliia aKnapaTTaHIbIpbUIFaH KeJicim 6epi,
OKYIIBLIap paciMaep OacTanap ajaplH/Ia KETiCIMIH KOChIMIIIA aybI3Ia TYPAE pacTabl.

3epmmey ouzatitbl

3eprrey KkesmeHeH  (cross-sectional), OaKbUTayJBIK, CHUMATTAMAJIBIK JIU3aiHJIA
opeiHnanabl. Enmkanaiil apanacy HeMece paHJoOMH3aIHs JKYPri3iireH KoK,

OmKi3y opHbl MeH HCa20alliapsl

Hepexrepai sxunay 2024 XbUIIBIH KbIpKYHEK—Kapalla aiiapbl apajiblFbiHAa ATBIpay
KaJIaChIHAAFbI JKaJIbl Oi1iM OepeTiH opTa MEKTen 0a3achlHAa KYy3ere achIpbUIAbL. 3epTTeN-
KapayJyap KaJbIIThl OKYy YJepici jkaraaiibiaaa, KyHHIH Oipinmn xapTsickiHaa (09:30-12:00)
anJblH ana JaiblHOanFaH KaOWHeTTeple, KalblIThl JKapbIKTAHIBIPYMEH, KOJAilIbl
TEMIIepaTypaIbIK PEKUMIC jKoHEe OereT (haKTOpIapbIHBIH €H TOMEH JCHTeHiHIe >KYpri3iii.
byn xacecnipiMaep/ i ICUX0()U3NOIOTHSIIBIK YKaFIaiblH OJlap YIIiH TUNTIK MEKTEN KYHIHIH
pexxuMinae 6aranayra MyMKIHAIK Oep/i.

3epmmey Kamvicyuvliapsi

Kocy kpumepuiinepi

3epTTeyre TOMEH/IET1 MapTTapFa COMKEC KeIETIH OKYIIbLIap eHT131IIi:

—achl 15-16 xkac;

—>KaJmbl 0171iM OepeTiH MEKTENTe KYHI3T1 TypAe cTaHaapTThl 11 KbUIAbIK OarmapiiamMa
OOWBIHINIA OKYHI;

—MEKTENTIH MEIUIIMHA KBI3METKEP1 JAepeKTepl OOUBIHIIA MCHXO0(U3UKAIIBIK TaMybIHBIH
KAJIBINITHI OOJTYBI;

— ATbIpay KanacblHAa TYPaKThl TYPYHI;

—3epTTeyre KaTbICyFa koHe TCUXO()HU3HONOTHSIBIK TECTUICY Il OTKI3yre aTa-aHACBIHBIH
(3aHBI OKUIIEPIHIH) jka30alra xadapaap eTuIreH KemiciMiHiH OO0JTyHI;

—>KaceCHipIMHIH ©31HiH aybI3IlIa KeTicCiMi.

Kocnay xkpumepuiinepi

Temenneri xaraaiinap 60iFaH Ke3/1e OKyIIbUIAp EHT131IMe]:

—aybIp HEBPOJIOTHUSUIBIK, TICHXUATPUSITBIK HEMECe alKblH KOTHUTHBTIK OY3bLUTBICTAPIBIH
00JTyHI,

—TeKCcepy COTIHE MCUXOTPOITHIK pernaparTapabl KaObLIaybl;

—TeCTUICY KYHI XKeel aypyiapIbliH 007Iybl HEMECe CO3bUIMAIIbI aypyJIapAbIH OPIIYi;

—OKYIIBIHBIH HEMECE aTa-aHACBIHBIH KaThICY1aH 0ac TapTYhL.

Ipixmemeni kaneinmacmoipy

bactankbl KubIHTBIK ATblpay KanacbiHaarbl Mcarail TaliMaHyibl aThIHIAFbl OpTa
MEKTENTIH KYH/I3T1 OKY HbICaHBIHAAFbl 9—10 ChIHBIMTapBIHAA OKUTHIH, )Kackl 15—16 skacTarbl
OapyblK OKylIbUIapAaH TypAbl. TuicTi kac TOOBIHIAFbI OKYIIbBUIAD Ti3iMAEpl MEKTer
OKIMIIUTITIHEH aJIbIHBIN, ipiKTeMemik Heri3 (sampling frame) perinae mainanaHbuiabl. Ochl
Ti3IMIep HETI31H/Ie QJIEYETTI KaThICYIIBUIAPABIH Ti30€Ci KABIMTACTHIPHUIBII, OJIaH KapanaibiM
Ke37eicok ipikTey (simple random sampling) omiciMeH KOCy KpUTEpUITIEpIHE COMKeC KeIeTiH
KaceCIipiMaep TaHIaIl aJTbIHIbI.

IpikTey Tanmam eTueTiH ipiKTeMe KeJeMiHe KOJI KETKI3UIreHre nerin xypriziam. Kocy
KpUTEpHiisiepiHe COlKec KeIMEUTIH HeMece LIbIFapy KpUTepHUilliepiHe jKaTaTbhlH OKYIIbLIAp
ipikTemere eHri3iiareH >kok. Kopeiteiaaer Tasigayra 9—10 ceiapmtapaa okuteiH 100 xkacecmipiM
€HT131I/.

3epmmeyoi scypeizy pacimi
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Bbapasik 3epTTen-kapaynap 6erme-0eT hopmarTa, MEKTEN FUMapaTbiHAa, KYHHIH O1piHIIi
xapteichiHAa (09:30—12:00) KanpIThl OKY KYHI MIEHOEPIHAE KYPTi3iii.

OpOip KacecmipiM alAblH ana OeNTiIEHTeH CTaHIApTTAJIFaH XarTama OOMBIHINA JKEKe
TOpTINTEe TEKcepyleH oTTi. KaTbicymiblFa TYCIHIKTI TYpHe 3epTTeyAiH MakcaThl, pacimaepii
OTKI3y TOPTIOl KOHE TEKCEPY/IH IMaMaMEH Y3aKTBhIFbl TYCIHAIPUIAI, COMaH KEWiH KaThICyFa
KeJICciMI KalTa HaKTBUIAHEL.

3eprreymriHiH O0aKbUIaybIMEH OKYIIBLIAD TOMEHICTUICPAl KaMTUTHIH CTaHIApTTaJIFaH
cayajHaMaHbl TOITBIPAJIBL:

—OJIEYMETTIK-IeMOTrpaUsIIBIK AepeKTep (KAChI, )KBIHBICHI);

—YHKBI JKOHE CEPreKTiK CHUIaTTaManapbl (YHKbIFa KETy JKOHE OSIHY YaKbIThl, YHKBI
Y3aKTBIFbl, TAHEPTEHT1 CEPIreKTiK MEH IapiaybH cyObeKTUBTI Oarachl);

—XopH—OcTOepr cayaaHaMachIHBIH jKacecIipimaepre OediMIenTeH HyCKachl OOHWbIHIIA
XPOHOTHIITI aHBIKTAyFa apHAJIFaH CypaKTap;

—YMBITIIAKTHIK IT€H SMOIIMOHAIIBIK JKaF IaiIbIH CyOBEKTHBTI Oarachl.

KoruutusTik ¢yHKUMAIap MEH 3eiiH mapametpiepin oObeKkTuBTI Oaranay yurin «HC-
[Tcuxorect» kommbioTepmik kemeHi (OO0 «Hewpocodt», UBanoBo, Peceit) KommaHBUIIBL.
«HC-IIcuxotect» OipHelie Xy3A€reH CTaHAAPTTAIFaH o/licTEMeNepi KaMTH/bI, JKEKe KOHE
TONTBHIK TECTUICYAl KOJIAWIbl KOHE HOPMATHUBTIK MOHJAEPIIH KIpICTIpIITeH Oa3achIMeH
KaOJbIKTaIFaH, OV cay »JKOHE KIMHHUKAIBIK TOMNTapJa KOTHUTUBTIK (YHKIUSIAPIbI
CaJIBICTBIPMAJTbI OaFajay bl )KYPri3yre MyMKiHIik Oepemi [21].

NS-IlcuxoTecT KemleHiHJe KOTHUTHBTIK (YHKIMsIAp MEH 3eiiHnai Oaramay YIIiH
Oipkarap cyOTecTTep OpBIHIAIABI (CAaHABIK JKOHE BU3YaJJIbl KaJbl, KOPY-KHUMBLI PEAKIUACHI,
3eiHHIH TYPaKTBUIBIFBI, KaTenep skuiiiri). XKarmainap (ycren 6achiHIAFbl KAJbIIT, MOHUTOPFa
JIEH1HT1 KAIIBIKTHIK, dKapBIKTAHABIPY JEHTeH1) OapibIK KaThICYIIbUIAP YIIiH OIpAei caKkTasbl.

KomnbroTepmik TecTiney askradraHHaH KeWiH jxacecmipimuep KosaneB omicremeci
OoifpIHIIIA ©31H-031 Oarasiay TECTiH TOITHIPAIbI.

Bip KaThICyIIBIHBI TOJBIK TEKCEPYAiH OpTamia Y3akThiFbl 25-30 MHHYTTBI Kypajbl.
bapabplK HyCKayJbIKTap MEH PICIMAEPIIH PETTUIIN KaTaH CTaHAapTTAIAbl JKOHE OapiIbiK
OKyIIbIIapra Oipael KOMJaHBUIABL 3epTTey TOOBI TapamblHAH KaHmal na Oip KochIMIa
apaJiacyiap HeMece MEKTEI KYHIHIH 9IETTeT1 PeKUMIH ©3TePTY JKY3ere aChIpbUIFaH KOK.

Kypanoap men atinvimanviniap

CayanmHama )ypri3y ’ac >KoHe KbIHBIC TYpalbl, )KYMBIC KYHIIEPi YHKBIFa )KaTy jKOHE OSTHY
YaKbITBI, TYHT1 VWKBIHBIH Y3aKTHIFbI, COHJAai-aK TaHEPTEHI1 CEPreKTiK IMEH IIapiiayiablH
CyOBEeKTUBTI Oarachl )KOHIHIETI CYpaKTapbl KAMTUTBIH CTaHIAPTTaHABIPBIIFAH ©31H-031 ecer
Oepy cayamHamachl apKbUIbI OpbIHAANABL. JKeke OJIOK CyOBEeKTHUBTI YMBITIIAKTHIKKA JKOHE
SMOIUSIIBIK JKal-Ky#re (Maszachl3aHy ce3iMi, alrymaHablK, KOHUI-KYHIIH TOMEHCY1 JKOHE
T.0.) apHAJBI.

Xponotunti 6aranay ymid J.A. Horne sxome O. Ostberg ychlHFaH, *eKe TOYTIKTIK
KajnayJnapJel aHBIKTayFa apHalFaH >KOHE LUPKAIATBHIK BIPFAKTapIbl 3epTTEyNiepe KeHiHEH
KOJIJIAaHBIIATBIH TYMHYCKA IIKajgara HerizgenreH XopH—OcCTOeprTiH TaHepTEHT UTIK—KEITKUTIK
cayanHamacelHbIH (Morningness—Eveningness Questionnaire, MEQ) xacecmipimMaepre
OeiliMaenTeH HyCKachl KOJIaHbUIAB [8].

CayanHamaHBbl acecmipiMep ipiKTeMeciHae KoyigaHy Oananap MeH jkacecmipiMaepie
MEQ-TiH MonudukanusiianFaH HYCKaJIApbIHBIH KaHaFaTTaHAPJIBIK BAJTUATLIIT] dKOHE CHIPTKBI
BAIMTLUIIT Typanbl IepeKTepre cyHeHai.

JKWBIHTBIK YITail HET131H/1e )KacecmipiMaep XPOHOTUIT OOMBIHIIIA TOMEHIET1ACH KIKTEIII:

—evening type (kemki Typ) - 5—27 ymaii,

—intermediate type (apanbik TYyp) - 28—44 ymaii,
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—morning type (TaHfbl TYp) - 45—69 ymaii;

Byn canar keiiiH TonTap apachlHJa KOTHUTUBTIK JKOHE TYJIFAIBIK KOPCETKIIITEepIi
CaJIBICTBIPY Ke31H1€ NmaiaanaHblUIAbL.

KoruutusTik ¢yHKUMAIap MEH 3ediH mapamerpiepin oObeKkTuBTI Oaranay yurin «HC-
[Tcuxotect» kommnbroTepiik kemeHi (OO0 «Hetipocodty», Peceit) KomaaHbLIAb! - BEreTaTUBTIK
JKOHE  OMOIVSUIBIK — peaknHsulapAbl  TIpKEH  OTBHIPHIN, TNCUXO(PU3UONOTHSIIBIK  JKOHE
MICUXOJIOTHSUIBIK TECTTEP/l KYPri3yre >XoHe HOTIDKEJIEepIl aBTOMATTAHIBIPBUIFAH OHJICYTe
apHaIFaH MaMaHJAHIBIPBUIFAaH JKyie. bapnblk emmeynep KemieHHIH OarmgapiaManbik
KaMTaMachl3 €TYIHJIe KapacThIPBUIFaH OIpJIKTEpAe aBTOMATTHI TYPAE OPBIHIAIABI, OV
KATBICYIIBLIAP apaChIHIAFbl HOTHXKEIEP/IIH CATBICTHIPMAIIBUTBIFBIH KAMTAMACHI3 €TTi.

O3iH-031 Oaranay ACHreil )KacocipiMAep MEH MEKTENTIK ICUXOIUarHOCTUKa a KeHiHEeH
KOJIJIAaHBUIATBIH CEHIMIUTIK, IMOIUSIIBIK TYPAKTBUIBIK JKOHE TYJIFAIBIK HHTETPAIUs TOPEKECIH
cauawlK Oaramayra apHanran C.B. KoBaneBTiH «O3iH-031 Oaranay JCHTeWiH aHBIKTAy» TECT
amictemeci OoibIHIa Oaramanasl [22].

Tect rpamyupieHreH jkayam HYCKajdapbl Oap TYXKBIPBIMAAP >KUBIHTBIFBIHAH TYPAJbl,
OJIApIbIH KUBIHTHIK OaJIbl YIII JCHTe OOMBIHIIIA MHTEPIIPETAIIUSIAHIbI: ©31H-031 OaFanay IbIH
temeH neHreii (1,0-2,3 ymait), oprama aenreit (2,4-3,1 ymaif) xone xorapsl qeHreu (3,2—4,0
yrai); ajbplHFaH KaTerOpHsuUIap KEHiH TONTHIK CANBICTHIpYJIap >KOHE ©31H-631 OaraayblH
XpOHOTHIINIEH JKOHE KOTHUTHBTIK  KOPCETKIIITEpMEH OalIaHbICBIH  Tanjgay  YIIiH
HanIaJIaHbUIIbL.

Kocsimiia Typ/e KbIHBIC, YIKBI )KOHE CEpreKTiK mapameTpiiepi (YHKbIFa KaTy jKoHe OSHY
YaKbIThI, YUKBI Y3aKThIFbI, CyObEKTUBTI IIapIay), COH/Iali-aK CyObeKTUBTI YMBITIIAKTHIK TTEH
HIMOLMSUIBIK JKai-Ky# ecKepisii. OpTypIii XpOHOTHII Oap TONTap apachlHAa KOTHUTHBTIK XKOHE
TYJIFANIBIK CUMAaTTaMajiapbl CAbICTBIPY JKOHE XPOHOTUNTIH YHKbBI €peKLIeNIKTepIMEH >KOHE
CyOBEKTHBTI XKaFJaiiMeH acCONMANMSIIAPBIH TAllay KOCMapIIaHIbl.

Cmamucmuxanvlk manoay

Craructukansik Tangay Microsoft Excel makerin (Data Analysis ToolPak konapipmaceH
Koca anranja) skoHe IBM SPSS Statistics 6armapnamaceiasie 25.0 nyckaceiH (IBM Corp.,
Armonk, NY, USA) mnaiimanany apkpuiel >Kyprizinmgi. Ipikremeni cumarray yIIiH
CUTIaTTaMaJIBIK CTaTUCTHKA KOPCETKIIITEePl €CeNTelN Il: CaHABIK alHbIMaIbLIap YIIiH opTalia
MOH (mean) >KOHE CTaHAApTTHI aybITKY (SD), KaxkeT OonFaH kKarjaiiia MenuaHa, COHIaR-aK
KaTEeropusUIbIK OeNriiep YIIiH yJecTep MeH maifbizgap. Tomrap apachlHIa KaTEropHsUIbIK
alfHBIMAJBIIAPBl CANBICTBIPY %> KPUTEPUHIH KOJJAHY apKbUIbl OpbIHAANABL. EKi TOMTHI
CaJIBICTBIPY KE31HJE CaHJBIK KOPCETKIIITEp VIIIH Tapadybl KaJbIIThIFa >XaKbIH OOJFaH
xkargaiina CTBIONEHTTIH t-KpuTepwiii, anm on Oy3purFanga MauH—YutHuaiH U-KpuTepuidi
KOJITaHBUI/IBL.

CanpIK KOpCeTKIITepJi XpOHOTHNTIH YII TOOBl (morning, intermediate, evening)
apachlHJIa CATBICTRIPY Ke3iHae OipdakTopisl nucnepcusibik Tanaay (ANOVA) KonmaHbUIIb,
aJI TapayIbIH HOPMAJIBUIBIFBI HEMECe TUCTIEPCHSIIAPIbIH TOMOTSH LTI O0IMaraH Jkaraana
— Kpacken—Yomnmuc kputepuiii nainanaabuiasl. KOTHUTHBTIK KepceTKimTep (3Kalibl, peaKius
VaKbITBl, 3CHIHHIH TYPaKTBUIBIFBI) MEH XPOHOTHUI, COHJIAW-aK YHKBI CHIaTTamMalapbl
apachlHIarel OalnaHbICThl Oaraynay yiriH CrnupMeH OOWBIHIIA KOPPEISIUSIBIK Tajaay
KYpri3ijai. bapieik TecTrep YIIH CTaTUCTHKAIBIK MOHAUTIK neHredi p < 0,05 (exi >kakTwl
KpUTepHUiiiep) peTinae OenriieH .

Hotuxenep. 3eprreyre 15-16 xacrarsl 100 xacecmipim enrizinai. Opraima xac 15.48
+ 0.51 xbuabl Kypaasr (95% CI: 15.38-15.58). Kytinerin acep memmepi > > 0.08 6onran
XKaraiaa ipikTeMeH1H CTaTUCTUKAJBIK KyaThIH TOCT-XOK Oaranay oHbIH (.86 eKeHiH KOpCeTTi,
OWI OCBIHIAW KOJIJICHEH 3epTTeyJiep YIIiH KaObUIIaHFaH KETKUIIKTI KyaT IIEKTepiHe COUKEC
KeTe/i.
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['enmepik yiaecTipiM CalbICTRIPMAJIbBI TYpAE TEHrepiMai OOnapl: KbI3Aap IpIKTEMEHIH
55%-b1H, ynaap — 45%-bIH Kypasasl.

TyHr1 yHKBIHBIH OpTallia Y3aKThIFbl TOMEH 0oibim, 6.32 + 1.14 carartsl Kypasl (95% CI:
6.09—6.55), Oyt aTanFaH kac TOOBI YIIIiH YCHIHBIIATHIH 8—10 caraTThIK 1Mana3oHHAH TOMEH.

YiiKbIFa KeTyaiH opTamia yakbITel 23:47 + 41 MUH-Ka, OSHY YaKbITBl — 06:55 + 28 MuH-
Ka coiikec Keni, Oy CalbICTBIpMAIbl TYPJIE KeIl YHBIKTayMEH epTe TYPY/IbIH YIIIECYiH XKoHe
COHBIH HOTHDKECIHJIE JKacoCHIpiMIAEPAiH KONIIUTITIH/IE TYHT1 YUKBIHBIH KbICKAPYbIH KOPCETEi
(Kecre 1).

Kecre 1. IpikTeMeHIH alleyMeTTIK-1eMOrpadusIbIK AKOHE COMHOJOTHSUIBIK CUITaTTaMatapsl (n
=100)

. Opramax SD

Kepcerkim n (%) 95% CI
Kacsl 15.48 +£0.51 15.38-15.58
KbIHBICHI
KbI31ap 55 (55.0%) -
yiiaap 45 (45.0%) -
TyHT1 YHKBIHBIH Y3aKTHIFbI, CaF/TOYIIIK 6.32+1.14 6.09-6.55
YHIKbIFa KETY YaKbIThl, CaF:MUH 23:47 £ 00:41 -
OSIHY YaKbIThl, CaF:MHH 06:55 £ 00:28 -

2-xectene 3eprrenreH ipikremene KoBameB TecTi OoifbiHIIA e©3iH-031 Oaranay
JIeHTeIIepiHiH Tapallybl KepcetiireH. XKacecmipiMaepaiH 6ackiM 0eJiri 631H-031 OaranayablH
JKOFapbl JIeHreiiH kepceTTi — 59,6% (95% CI: 49,6-68,9). Oprama aenreit 36,5% (95% CI:
27,4-46,5) karpicymbliapaa, TemeH aeHreit — 3,9% (95% CI: 1,1-9,7) karbicymbiiapaa
AHBIKTAJIJIBL.

O3iH-031 OaranayablH Tapaixybl OIpKENKi YJIECTIpIMHEH CTAaTHUCTHKAIBIK MOHII TYpIe
epekmreneneni (}*(2) = 46,98, p < 0,001), opi Cramer’s V Ooiipiamia ocep mamachl 0,49-mb1
Kypaiasl, Oy1 kputepuit Kyatsl 0,92 GonraH jkaraaiiaa ipi ocepre cokec Kee/l.

Xoraps! ©3iH-631 Oaranay 6acsiM O0JIFaHBIMEH, JKacecHipiMaep iy mamameH 40%-pIH1a
(opTamra >xoHe TOMEH ©31H-031 Oaraiay TOObI) CyOBEKTHBTI ©31H-031 KaObUIIay MEH ©3-031HE
CEHIMJIUTIK pecypcTapbl CalbICTHIPMAIIbI TYpJe TOMEHIPEK JeHreii1e OOIbI.

Kecte 2. KoBasnes Tecti OoiipIHIIIa 63i1H-031 Oaranay neHreii (n = 100)

O3iH-03i OaraJjay aeHreii n % 95% CI ¥ yaeci
Korapsbl 60 59,6 % 49,6-68.9 +18,2
Oprama 36 36,5 % 27,4-46,5 -1,9
TemeHn 4 3,9 % 1,1-9,7 +29,7

3eprrenred ipikremene (Kecte 3) XpoHOTUNITEpAIH Tapalybl TAHFBI €MEC XPOHOTHUIITEP
JKarbIHA aifKbIH BIFBICKAH: TAHFBI XpOHOTHII YKacecHipiMaepIiH HeOapi 3,8%-bIHTa aHBIKTAJIHI,
aJl apajbIK JKoHe Kemiki Ton Tuicinme 69,8% sxone 26,4% Kkypaznsl. Tapaily cTaTHCTHKAIIBIK
TyprbiIad Oipkenki emec (}*(2) = 82,41; p < 0,001; Cramer’s V = 0,64). ¥UKBIHBIH OpTaIa
Y3aKTBIFBIHBIH KBICKAPYHIH (6,3 caF) %KoHE YIUKBIFa KeTY YaKbITHIHBIH KEIIITyiH €CKEePE OTHIPHITI,
aJIBIHFaH JIEPEKTEP JKacocHipiMaepaiH 6ackiM OOITTHIH OUOIOTHSIIBIK BIPFAKTaphl MEH MEKTETI
KYHIHIH KOJITaHBICTaFbl TOPTIOI apackiHIa eneyli yilaecneymitik 0ap eKeHiH KepceTesi.
Byn perre eH ocay Tonm — KEIIKi TONTAaFkI KacecHipimMaep, oJiap YIIiH ca0aKThIH
epre OacTanybl OMOJIOTHSIIBIK CEPreKTIKTIH TOMEH KE3CHIHE COoWKec Keneli, OyJl TaHEepTEeHT1
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caraTrTapJia KOTHUTHBTIK OHIMIUTIKTIH )KoHE CYOBEKTHBTI ©31H-031 Ce31HY/IiH HalapiiaybIMeH
QJIeyeTTi TYpJe YIITAaCybl MYMKiH.

Kecre 3. Xopu—Octb6epr cayanHaMachl O0IBIHIIA XPOHOTUIITEPIH TON OOWBIHIIA Tapaltysl (n
=100)

1 (1)
XponoTnn n % Yaec YIH:);[ 95% CI,
(1]
bo3Topraitiap 4 3.8 1.0-9.7
Kerepuinaep 70 69.8 59.4-78.8
Ykinep 26 26.4 18.0-36.4

*Eckeptne: XpOHOTHIITEPIiH Tapalybl CTaTHCTUKAIBIK TYPFbIAaH Oipkenki emec: y*(2) = 82.41, p < 0.001;
Cramer’s V = 0.64 (acepniH eTe ipi Memmepi).

Kepy xanpl TecTiHiH AepekTepi OOWBIHIIA AypbIC KaiiTa KaHFBIPTHUIFAH OeiHeNnepIiH
oprama canbl 9.03 £ 2.06 Kypaasl, OyJ1 MYMKiH OOJIaTBIH €H YKOFaphl HOTH)KE/ICH IIaMaMeH
56%-¥a colikec Kemnei )KoHe HOPMATUBTIK MOHCP/ICH CTATUCTUKAIIBIK TYPFBIIAH MOH/II TYpJIe
temeH (p < 0.001, Cohen’s d =3.41).

Tannmanran OeiHenepiH xkanmnbl canbl 11.22 + 2.28, karenep cansl — 2.18 + 1.91 (Oyn
yeeiHbIIaThIH AcHreneH <1 skorapsl; p < 0.001, d = 0.81) Gonael. Kepy >kaasHBIH KeJieMi
temennerer (Hopmarusi 100 6onranma 42.79 + 20.11; p < 0.001, d = 2.78). XKaneasr 6ec
VITaWJIBIK MIKaIa OOWBIHIIA OaranayablH opTaria kepcerkimm 2.38 + 1.40 kypaasl (HOpMaTHBi
5;p <0.05, d = 1.88), cyOBEKTUBTI YMBITIIAKTHIK AeHrei1 — 1-5 mikanacer 6oibHma 3.61 £
1.40 (mynna 5 — aitkbiH yMBITIAKTHIK; p < 0.001, d = 2.04) (KecTte 4).

Kecre 4. Kopneki xanbl (cyperrep) kepceTkimrepi (n = 100)

Kepcerkim Optama + SD 95% CI KanbinTsl )/ 9cep

JeHreu MeJlepi

Jlypsic sxayanTap 9,03 +£2.06 8,63-9,43 16 <0,001 | d=341

Bapnbire 11,22 £2,28 10,79-11,65 <0,05

TaHdaJIFaH

CypeTTep CaHbl

Karenep

Ton 2,18+ 1,91 1,80-2,55 <1 <0,001 | d=0,81

KepHnexki »xap 42,79 +£20,11 | 38,72-46,86 100 <0,001 | |d=2,78

KeJieMi

¥Ymaii (mkana 1-5) 2,38 +£1,40 2,11-2,65 5 <0,05 d=1,88

¥ MBITIIAKTHIK 3,61 £1,40 3,34-3,88 1 <0,001 | d=2,04

JIEHT el

(1-5)

CaHgpIK TI30€KTEpi AYPBIC KaliTa KaHFBIPTYIbIH opTama canbl (Kecte 5) KambInThl
kepcetkim 12 6onranma 7.51 £ 1.51 xypanst (p < 0.05, d = 3.0), 6yi1 caHABIK KaATHIH OpTaIa
TOMEHJIeTeH JeHreliH kepcereni. CaHIbIK JKaAThIH KBl KeJeMi e ToMeH O0omnnbl (44.25 +
18.89, Hopma 100 6onranma, p <0.001,d=2.33). Karenep canbr 2.20 £ 1.38 Kypazas! (KaIbIITHI
neHreiii <1 6omranga, p < 0.001, d = 0.92).

byn perte Oec ymaimsIK 1mkaga OOMBIHIIA HHTETPAIBIK OaFrajiay CaJbICTHIPMAaIIbI TYPE
sxorapbl 6omnel (3.93 + 0.30, kanemTel AeHreidt 5 6onranma, p < 0.05, d = 3.5), Oy caHabIK
JKaAThIH Oa3anblK QJICYETIHIH CaKTaJIFaHbIH KOPCETedl, allaiila TaHEePTEHI1 TeCTiIey
JKaFJalbIH/IA OHBIH KEPHEYIIITiH aHFapPTAaIbI.
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Kecre S. [ludpasix sxanet kepcerkimrepi (Digit memory) (n = 100)

Kepcerkim Oprama + 95% CI Kam’mflﬂ p dcep .
SD AeHrei MeJiepi

JlypbIc xayanTap 7.51+£1.51 | [7.21;7.81] 12 <0.05 d=3.0

Taparran - CARZAPARI | g 7 4 1 73 | [9.38; 10.06] - <0.05 -

KaJITIbl CAHBI

Karenep 220+1.38 | [1.93;2.47] <l <0.001 | d=0.92

. 4425 + [40.51; _
Hudpabik xaasl Keaemi 13.89 48.00] 100 <0.001 | d=2.33
bann (1-5) 3.93+0.30 | [3.87;4.00] 5 <0.05 d=3.5

Kepy-kumbut peakuusicbiHbIH KopceTkimTepi (Kecte 6) 3eifiHHIH TYPaKTHUIBIFBI MEH
JONAITIHIH OpTalia Jopexene TOMEeHIeyIMeH cumarTanibl. TiTipkeHAIprimTepai oTKi3in amy
CaHBIHBIH opTamra MoHi 1.42 £+ 1.32 kypazas! (YCeIHBIIATHIH neHreii <1, p < 0.05), mep3iMiHeH
OypbiH Oacymnap canbl — 3.34 + 2.33 (Hopmarusi <2, p < 0.01), karenepai >xkanmnsl caHsl — 4.76
+ 3.30 (Hopmarusi <3, p < 0.01).

PeakuusiHbIH yakbITTBIK IapaMeTpiepi TYpPakchi3IBIKTHI kepcerti: (K75 — K25)/2
kepceTkimi 25.85 + 9.82 Gonbl, Oy skayar Oepy >KbUIIaMIBIFBIHBIH aKbIH BapuaOebIiriH
kepceteni. JKyMpIcka KaOIMeTTIIKTIH KemeHal uaaekctepi ae temengeren: KOT — 4.40 +
0.29 (mopmatusi >4.7, p < 0.05), PT — 1.77 + 0.42 (mopmaTusi >2.1, p < 0.01), DMT — 3.38 +
0.47 (HopmaTuBi >4.0, p < 0.01). Yunrmu 6oiisiHmma gonaik kodpduruenti 0.93 + 0.04 kypaast
(mopmatusi >0.98, p < 0.01).

Kecte 6. Kopy—KUMBUIIBIK peaKIIns

Kepcerkim Oprama = SD 95% CI Ton p
;;lpKeHmp“mTepm OTEBIL | 1424132 1.16; 1.68 <1 <0.05
Epre Oachlin xibepyinep 3.34+2.33 2.88; 3.80 <2 <0.01
JKanmsl kaTenep 4.76 + 3.30 4.11;5.41 <3 <0.01
K25 186.39 +£15.38 | 183.34; 189.43 — —
K75 238.10+29.99 | 232.18; 244.02 — —
(K75-K25)/2 25.85+9.82 23.90; 27.80 - -
KDT 4.40 +£0.29 4.34;4.46 >4.7 <0.05
PT 1.77 £ 0.42 1.69; 1.85 >2.1 <0.01
OMT 3.38+0.47 3.29; 3.47 >4.0 <0.01
Yunmmt 0.93 +0.04 0.92; 0.94 >0.98 <0.01

XKacecnipiMaepaiH KOTHUTUBTIK (QYHKUMSIAHYBl KYPBUIBIMBIH HAaKThUIAy JKOHE
XPOHOTHUIITIH peiH 0arajiay MaKCaThIHAAa XPOHOTHI MEH HETi3r1 KOTHUTUBTIK MapaMeTpiiep
apachIHAAFBl KOPPEIMUIBIK Tanay (Spearman) skypriziaai. Kem XxpoHOTHI 1eH BU3yan bl
(p =—-0.41, p < 0.01) xone mudpasik xaasl (p = —0.38, p < 0.01) kepceTkimTepi apacbiHIa
CTAaTHCTUKAIIBIK MOHJI TEPiC acCOIUAIUSUIAP AHBIKTAJIBL: JKACOCHIPIM HEFYPIBIM «KEIIKi»
0oJica, COFYpJIBIM OHBIH €CT€ CaKTay TalChlpMallapbIHAaFbl HOTIDKENEpl TeMeH OoJabl.
XpOHOTHI IEH peaKIysi KaTeJIePiHiH CaHbl apackIHAaFbl OH Koppessus (p = +0.44, p <0.001)
evening-TOITaFbl KacecIipiMIepIe KOpy-KUMbBUIT TECTTEPIH OPBIHIAY KE3iHIe MYJT KEeTyJep
MEH KaTe »ayanTaplblH XUIpEeK TIpKeNeTiHIH KepceTeai. XpOHOTHUN IeH e3iH-e31 Oaranay
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apachIHJaFbl OAMIIAHBIC QJICI3 JKOHE CTATUCTUKAIBIK MoHA1 emec Oomael (p = +0.12, p = 0.21)
(Kecre 7).

Kecte 7. KOTHUTUBTIK KOPCETKIIITEP IiH XPOHOTHIINEH Koppesiiusiiapsl (CriupMen).

Kepcerkim CnupmeH OoiibIHIIA p p
Busyainbl )xaasl — XpOHOTHIT 041 <0.01
[T pabIK xKalbl — XPOHOTHII —0.38 <0.01

Peakius katenepi — XpOHOTHUTT +0.44 <0.001
O3iH-631 Oarasiay — XpOHOTHII +0.12 0.21

JKanre! anFana KOppESALMSUIBIK TalAay XPOHOTHIITIH OKY KYHIHIH epTe 0acTaybl )KoHe
OKIMIIUTIK YaKbITTBIH TAOWFHU YaKbITKA KATHICTHI TYPAKTHI TYPJIE JIFa BIFBICYHI )KaFIailIapbiHia
KOTHUTHBTIK THIMIUTIKTIH BapuaOenpaiunirivern OaiinaHbicThl (akTOp pPETIHAETi peliH
pacTaiisl.

Tankbliay. AnsiHFaH 15-16  skactarbl JkacecmipiMiep ipikTeMmeciHae Kasipri
YKacecHipiMIIK KacKa TOH, anaiaa 6opilip amaHIaTaThIH MbIHAIail KOMOWHAIIAS aHBIKTAJIbI:
TYHT1 YHAKBIHBIH aiKbIH TAMIIBUIBIFGI, apajblK KOHE KEIIKI XPOHOTONTAPIbIH 0achiM OOITyBI
JKOHE HOPMATHBTEPMEH CaJIBICTBIPFAH/IA aJbl MEH 3€HIH KOPCETKIMTEPIHIH TOMEHIEYI.
MyHnaii npoduib sxacecipimMaepaeri CO3bUIMANbI YHKbI TaIIBUIBIFBI MEH LUPKAATHIK BIFBICY
JKOHIHJIET1 XaJIBIKAPAJIbIK JIEPEKTEPre *KaKChl COMKec Kemexdl, OipaKk COHBIMEH Karap eHIPIIK
epeKIIeNiKTep i 1€ aKbIHAANW bl — TAOMFU YaKbITKa KAThICThI OKIMIIIIK YaKbITTBIH 032 XKYPYl
JKaFIabIHIa OKY KYHIHIH epTe Oactanysl [23, 24].

«bosropraiinapasiHy eH a3 yieci jKaFaalbIHIa apallblK JKOHE KeIIKi XpOHOTONTapbIH ic
JKY31HJI€ TOJIBIK OachiM OOJybl IMyOepTaT Ke3iHjAer! YHKBIHBIH CHUNATTaJIFaH «KelD» KanTa
KYpbUIybIHa, aranm aWTKaHJa [UPKAATHIK (a3aHblH  BIFBICYBIHA, KEIIKi  yaKbITTa
YUKBIIBUIIBIKTBIH  apTy KapKBIHBIHBIH OastyJiayblHa »OHE HEFYPJIBIM Kell YHBIKTayFa
YMTBUIBICKA Colikec keneni [4, 25].

byn 3eprreynepne kacecmipiMAepIiH JKac ~YJIFaliFaH  CalblH  OMOJIOTHSUIBIK
BIPFAKTAPbIHBIH JKYHenl Typae KeHiHre BIFbICAThIHBL, al MEKTeN KYHAEPIHAErl OsSHY
YVaKbITBIHBIH KaTaH OEKITIITeH KYWAe KaJlaTbIHbl KOpCeTUIreH. bi3MiH >KYMBICHIMBI3NA
KATBICYIIBUIAPIBIH JEpIiK OaplIbIFbl «TaHFBl €MeC» TONTapra >KaTajael, OYJ OJIapiabl
cabakTapabIiH epTe OacTamyblHa epekie ocan ereni [4, 25].

YHUKbIHBIH OpTalla Y3aKThIFBl IIaMaMeH 6,3 carar Oouibll, >Kacecmipimuaep YIIiH
yChIHBLIATBIH 8—10 caraTTaH eaoyip TOMEH; 63 Ke3€T1H/Ie YUKBIHBIH TINTI OpTalia KbICKapybl
JKOHE OHBIH CallachIHBIH Hallapiaybl CTATUCTUKAJIBIK TYPFBIIAH, IIaMackl opTaima 0ojca na,
MEKTENTET1 YATepIMHIH TOMEHIITIMEH OaitmanbIcThI [1].

MekTen KyHIepi 8 cararTaH a3 YHBIKTaWTBIH KacecHipiMAEpHiH YJeCi >KOFaphbl
cerabinTapaa 60—70% >xoHe oJ1aH KOFaphl ICHTeUTe KETE1, a1 CO3BIIMAITBI YIKBI TAIIITBLUTBIFBI
TE€K KOTHUTHUBTIK €MeC, COHJail-aK dMOLUSIBIK KOHE MIHE3-KYIBIKTHIK MpoOIeManapMeH nie
OaitmanpicThl. Ochl asnma Oi37iH KaTBICYIIBUIAPBIMBI3IBIH YHAKBI Y3aKTHIFBl JKOHIHJET1
HOTIKenep  >kahaHABIK  JepeKTepiiH  «TpeHAiHe» call  KepiHedi, Oipak Oy
THIHBIIITAH IBIPFAHHAH TOP1, MOCEJICHIH ayKbIMBIH pacTaiisl [26, 27].

XpOHOTONTAPIBIH Tapally KOPIHICI «dJIEYMETTIK JKETIar» TYKbIPbIMIaMachIMEH KaKChI
yineceni, oFaH COMKeC OMOJOTHSIIBIK JKOHE QJICYMETTIK YaKbIT apachIHIaFbl YHIJICCIICYIILTIK
acipece Kelll XpoHOTonTap/a yikeH 6onans [28].

CabakrapbiH epTe OacTainybl JKaFJaibIHIa KEIIKI TONTaFbl JKacecHipiMaep e31epiHiH
UPKAATHIK )KYHEC] oIl CepPTeKTIKTIH OHTAIIIbI JeHTeiiHe IIBIKIaFaH caFaTTap/ia KbI3MET eTyTre
MOXKOYp Oomaasl, OVJT 3aHIBI TYPE 3€HiH MEH KajbiFa ocep eremi [20].
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bizain mikipiMi3ine, YUKl MEH ©31H-031 CEe3IHyl ©31HAIK Oaramayra HETi3IeNreH ipi
AHKETANBIK 3epTTEyJIepAiH O0achkiM OOMybl MEKTEN OKYIIbUIAPBIHIA HAKTHI JKaraaimapaa
XPOHOTONTHIH  OOBEKTUBTI  HEUPOICHUXOJOTHUSUIBIK  KOPCETKIIITEpMEH  OalIaHBICHI
KapacThIPBUIATHIH KYMBICTAP/IbIH CAJIBICTHIPMAJIbl TAMIIBUIBIFBIMEH OaliIaHbICTHI [29].

AMepHKaHIBIK TIeIUaTpHsl aKaJeMHSIChIHBIH YChIHBIMIAPHI KoHe OipKaTap OaKblUIayJIbIK
3eprreynep cabakThiH 8:30-maH epre OacTamybl CO3BUIMANIBI YHWKBI TANIIBUIBIFBIHBIH JKOHE
KYHIII3T1 JKYMBICKAa KaOUTETTUTIKTIH TOMEHICYIHIH MaHBI3bI, ©3repTyre 0oyiaThiH (HaKTOPHI
ekeHiH aram kepcetei [13]. bizaix nepexrepimis xkacectipiMaepaiH 6achIM KOMIIUTITIHIE KeIl
YUBIKTay MEH €pTe TYPYIbIH YIUIECYIH KOpPCETE OTBIPHIN, OChl MEXaHW3MIIl JKEePTriUTIKTI
MaTepHalia ic Xy3iHAe WLTIOCTpALMsIIAiIbl.

NS-IlcuxoTrecT HOPMAaTUBTEPIMEH BH3yaJJIbl JKOHE IUQPIIBIK KaJabl KOPCETKIIITEPIiH,
COHJIal-aK KepY-KUMBUI PEaKIHsIChl MapaMeTpiiepiH CalbICTHIPY >Kaibl KeJEeMiHIH alKbIH
TOMEH/ICYIH, KaTelep CaHBIHBIH apTybIH >KOHE J>KYMBICKAa KaOIUIETTUTIKTIH HMHTETPAJIbIK
MHJIEKCTEPiHIH TOMeHJeyiH Kepcereni. bipkatap kepcerkimTep OoOibIHIIA ocepiep ipi
OJIIIIEMIe JKeTei, OYJI Ke3JEHCOK aybITKylapbl eMeC, KOTHUTHBTIK MPO(IbIIH THIMILIIT]
TeMeH OarbITKa Kapail TypaKThl bIFBICKaHBIH Olnipeai [30].

KacecnipiMaepaeri YHKBIHBIH IITiHapa JCHPHUBAIMACHIHA apHAJIFAaH SKCIEPUMEHTTIK
3epTTeyJep MyHAail mpoduibre HaHBIMIBI TyciHAipme Oepemni [S5]. JKorapbl CBHIHBIT
OKYyIIBbIJIAPBIHIA TOYJITIHE S5 caFaT YHKbIFa TE€H Oip anTalblK pPeXUM 3C€HIHHIH, peaKIus
KBUIIAM/IBIFBIHBIH, JKYMBIC KaJIBICBIHBIH JKOHE KOHUI-KYHIIH OipTiHAEN HaIlapiaybliHa ajbIl
KEJreH; KehOip KOpceTKImTep KalmblHA KEeNTIPYAiH €Ki TyHI OTKEHHEH KeHiH 1e
HopMasnaHOaraH. YHKbIHBI OipHEIIe peT a3jan MeKTey (akTUIK MaTepuallbl €CTe CaKTay bl
JKoHE OUTIMI Y3aK Mep3iM cakTayabl Hamapiataasl [31].

Bi3aiy KaThICyIIbUIaphIMBI3 OaKbLIAYIIBl JCTIPUBAIUSIAH OTIETEH, alaiia YHKBIHBIH
HaKThl Y3aKTBIFBI 6—0,5 caraT mamMachkiHIa OOJTyBI KOHE KYMBIC KYHJIEpl €pTe TeCTiiey MOH1
JKaFblHAaH «TaOWFW» 1lIiHapa JeNpUBAIUSHBI Moaenbpaciai. OchHIAN Karmainapaa
HOPMATHBTEPMEH CAIBICTHIPFaH/IA XKabl KOJIEMIHIH TOMEH/ICY1H )KOHE KaTeJep CAaHBIHBIH 6CY1H
0aliKaybIMbI3 SKCIEPUMEHTTIK JePEKTEPMEH >KaKChl COMKec KeJleli: CO3bUIMAalbl TYpAe
«KBICKApThUIFaH» YHKbl KOTHUTHBTIK KapbI3JIbIH KUHAYBIHA OKEJel, 01 Oip-eKi «JIeMaJIbIC)
TYHIMEH-aK ©TeIIMEH/Ii.

O3 Kke3eriHje 3€iiH MEH KaJbIHbI Oarajiay YIIiH TE€K ©31HIIK ecer Oepy HIKajagapbiH
e€MeC, CTaHJApTTAIFaH KOMIBIOTEPIIIK KEMIeH I Koany. EKiHII *KaFbIHAH, BIKTUMAT TYpJe
e3re TMOmyJsAnMsaa (Kackl, OHIPi, MEKTENTIK >KYKTeMeci OOWBIHINA) KaJbIMTaCTHIPhUIFaH
HOpMaTUBTEpre cyheHy Oi3/iH >KacecHipiMIEpAiH IApPTThl HOPMAJaH «ayBITKY» JOpekKeciH
1IiHapa skorapbl Oarajgaybl MyMKiH.

Herisri Hotmxenepain Oipi — HEFYPJIBIM KEII XPOHOTOII MEH aJlbl KOPCETKIMTEePiHiH
TOMEH/JIeyl, COH/Iali-aK Kepy-KUMbLI TallChlpMalapblH OpbIHAAy/Aa KaTelep CAHBIHBIH apTybl
apachIHIarbl CTATUCTUKAIBIK MOHJI aCcCONMANMSIIAPIBIH aHBIKTATYbl. TaHEPTEHI1 TecTiiey
JKaFIalblHIa «YKIIEPAIH» OJICI3/Iey HOTIKEEp KOPCEeTyl MeTa-TajjayJiapMeH JKOHE KEIKi
XPOHOTONTHIH aHAFYPJIBIM KOJIAKCHI3 OKY HOTHIKEICPIMEH aCCOIMAIMSIIAHATHIHBIH KOPCETKEH
JKEKeJIeTeH 3epTTeyJepMeH TyOereis yiieceni, B KOTOPBIX BEUYEPHUH XPOHOTHII
ACCOLIMUPYETCS C MEHee ONaronmpusTHeIMU y4eOHbIMH ucxonamu [32]. Ockbuiaiiina »oFapbl
CBIHBIN OKYILIBIJIAPbIH/AA TAHFBI XPOHOTOI KOTHUTHUBTIK KaOlJIeTTep MEH MOTHUBALIUSHbI €CETIKE
IFaHHAH KeWiH Jie KOFaphIpaK aKaJIeMUSIIBIK KETICTIKTEPMEH OalIaHBICTBI, all KEIIKi TOI
TOMEHIpEK OaraJlapMeH acCOIaIMsIaHa b,

bi3nin gepexTepimiz Oyi1 KOPBITHIHABIHBI KEHEUTIN, XPOHOTHUIITIH TEK KOPBITHIHABI OKY
OaranapbIMEH FaHa eMec, COHbIMEH KaTap 0a3ajblK KOTHUTUBTIK MEXaHU3MAEPMEH — KaAbIMEH
YKOHE peaKius JANIITiMeH — OaliIaHBICBIH J]a KOPCETE/II.
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OJICYMETTIK JIECHHXPOHM3AIMS JKOHIHJIET] MIOJTyIapJa €H alKbIH dJICYMETTIK JDKeTIar
JIOJT KEIIKi XpOHOTHUIITEPIE, dCipece cabaKThIH epTe OacTalybl JKar1aiibIH1a OaliKaIaThIHBI aTall
kepceriiemi  [9]. bBi3miH  KOppemANMSUIApBIMBI3 OV JECHHXPOHO3IBIH ~ HAKTHI
HEHPOIICUXONOTUSIIBIK TECTIJIEY KOPCETKIIITEepiHEe Kajail «eTim» KeTeTiHIH ic JXy3iHzae
KOpceTeli: aTan alTKaH/1a, XpPOHOTHIT HEFYPIIBIM KeII 00JIca, TAHFBI CaFaTTapIaFbl CTAaHIAPTThI
TECTTIK TalChlpMaza eCT€ CaKTayAblH THIMIUINI COFYPJIBIM TOMEH JKOHE KaTeliK
BIKTUMAJIJIBIFBI COFYPIIBIM JKOFaphI 00T IbI.

IpikTemeneri >xacecmipiMAEp/IiH KOMIILIIrT ©3iH-031 OaranaynblH >KOFapbl JCHIEHiH
KOPCETTI, all ©31H-631 OaraylayAblH XPOHOTHUIINICH OailIaHBICHI QJICI3 JKOHE CTATHCTHKAJIBIK
TYPFBIIAH MOHCI3 OOJIBII MIBIKTHL. BYJT KEIIKi XpOHOTHIT TIEH alKbIH 9JICYMETTIK JHKETIarThiH
YKOFapBIPaK Ma3achI3bIKIICH, IEMPECCHBTIK CHMITOMIAPMEH KOHE CyOBEKTHBTI 9J1-ayKaTThIH
TOMEH]ICyIMEH acCOolMallsIaHFaHbIH KOPCETKEeH OipKaTap 3epTTeyiep/eH epekmiencHeni [33].
MywmkiH 607aThIH TYCIHAIpME — KoJiaHbuTFaH KypanubiH epekmeniri: C.B. KoBaner TecTi
HETi31HEeH ©31H-631 OaranayblH TYPaKThl aCMIEKTUIEPIHE JKOHE TYJIFAIBIK CEHIMAUTIKKE 0achiM
Hazap ayjapanbl, ajaiia JKaFJaiiblK OMOIMSUIBIK ayBITKyJapFa HEMece IKaChIPhIH
apPeKTUBTIK OY3bUTBICTApFa CE3IMTANABIFBI TOMEH.

CoHbIMEH KaTap, ipikTeMe aiflKbIH IICUXOMATOJIOTHSCHI )KOK CaJBICTRIPMAbl TYp/e ACHI
cay MEKTEeN OKYIIbUIAPHIMEH MIEKTEeN/Ii, COHABIKTAH TCHUXOJOTUSUIBIK KOPCETKIMTEPIiH
Bapuallds JIMANa30Hbl «CBHIFBUIFAH» O00mybl MYMKiH. OCBIHBI €CKepe OTBIPHIN, OI31H
JIepeKTepiMi3ie XpPOHOTHUI IE€H ©31H-631 Oaranay apachlHOarbl OaiaHBICTBIH OOJIMaysbl
XaIbIKApaJIbIK oNeOMeTKe KaWIIbl KeIMEHi, KEepICIHIIE JIEeCHHXPOHO3IbIH KOTHUTHUBTIK
cangapiapbl CyOBbEKTHBTI ©3i1H-631 OarajayAblH TYPaKTbl TOMEHJEYiHEH OYpbIH KepiHyi
MYMKIiH €KEHIH KopceTe/i.

Hortmxenep KoMOMHAIUACH — YIKBI TalIIBLUIBIFBI, KEIIKI KOHE apallbIKk XPOHOTUITEPIIH
0aCBIMJIBIFBI, XKaJbl MCH 3€H1H KOPCETKIMTEPIHIH TOMEHACYI )KOHE OYJI KOPCETKIMTEP IIH Kl
XpOHOTHIINEH Tepic OaillaHBICBI — MEKTEN KeCTeCiH KalWTa Kapay »XoHe YHKbl TMTHeHACHI
OarapiiaMaliapblH €HT13y KQXKETTITTH HEeT13ACHTIH yokaepai kymenresmi [11].

Ipi monynap, OHBIH imIiHAe AMEpPUKAHIBIK TEAUATPUS aKAJIEMUSICBIHBIH CasiCh
MoJTiMAeMeci, Ca0aKThIH OacTary YaKbITBIH HEFYPIIBIM KEITKE )KBUDKBITY YHKBIHBIH Y3apyblHa,
KYHI3T1 YUKBIIBUIABIKTEIH a3al0blHa, ca0aKKa KaThICYABIH JKaKcapyblHa koHE OipKarap OH
OKY 9cepJiiepiHe aJbITl KeJIeTiHiH KkepceTreni [34].

CabakTbIH 0acTally yakbpITBIH ©3repTyJeH 06JeK, MPAaKTUKAIBIK MYMKIHIIKTEpre YHKbI
rUrueHacel OoWbpIHIIA OimiM  Oepy Oarmapiamanapbl  (KEHIKi  yaKbITTa dSKpaHIapabl
naiiananyibl MEKTey, TYPAKThl PEXKUM KaJbIITACTBIPY, TAHEPTEHI1 XKAPBIKKA SKCTIO3HUIIHS),
3eHiHTe KOFaphl Tallall KOSTHIH IOHACPAIH KECTECiH TaHFbl YaKBITTBIH HEFYPIBIM KEIll
caraTTapblHa OeiliMaey JKoHe AalKblH JIeCMHXPOHO3bI Oap >KacecmipiMaepre keke
KOHCYJIBTAaTUBTIK KoJimay Kipeal. byn memimuaep XanmblKapanblK YebiHbIMaapaa already
TankbUianyaa [35].

3epmmey wexmeynepi

3epTTeyliH HOTIDKENEpiH WHTEpHpeTanusiay Kes3iHae eckepy KakeT Oipkarap
mekrTeynepi Oap. bipiHmiijaeH, KenaeHEeH (IONEpPEeYHbI) AW3aliH XPOHOTHUII, YHKBI KOHE
KOTHUTHBTIK (DYHKIMSIAp apachlHIaFbl ceOen-canapiblK OailaHpicTap Typaibl KOPHITHIH/BI
yKacayra MyYMKIiHJIK Oepmeiii. bi3 OaiikalThiH OaiylaHbICTap Il JECHHXPOHO3 KOHE YUKBIHBIH
ilriHapa JAeNpUBALMACHl TYPFBICBIHAH JIOTUKAJBIK TypAe TYCiHAipyre Oomansl, amaiaa
dbopmanael Typae Kepi HeMece eKDKAKThl BIKMAIIapAblH OOJybl MYMKIHJIIT CaKTallaJbl.
Exinminen, ipikreme Oip MekrenneH skoHe 100 jkacecmipiMMEH IIEKTENTreH; Oy
KOPBITBIHIBUIAPIBl  JKANIBUIAYABl ~ TOMEHJACTEAlI  JKOHE  QJIEYMETTIK-DKOHOMHUKAIIBIK
(daxTopnapablH, YATepiMHIH, 0TOACHl PEXUMIHIH >KOHE T.0. BIKMAIBIH TalJayFa MYMKIHIIK
Oepmeiini. YUriHIIACH, YAKBIHBI Oaranay akTUTpadUsUIbIK BepH(PUKAIMACHI3 ©31H-031 €cen
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Oepy nepeKkTepine Heri3Aemai, OyJ1 YUKbIHBIH HaKThI Y3aKThIFbl MEH KYPBUIBIMBIH TOMEH HEMECE
JKOFaphbl Oaranayra oKelyl MyMKiH.

KopbIThIHABI. AThIpay KAJIACBIHBIH KOFapbl CIHBIN OKYIIBUIAPBIHA YIUKBIHBIH alKbIH
TANIIBUIBIFBI (KEII YIBIKTAYy JKOHE epTe TYpy aschlHAa ~6,3 caraT) jKOHE apaybIK opi KeIKi
XPOHOTONTAP/IBIH 0achiM OOJybl aHBIKTAJIBI, COHBIH (DOHBIHIA >Kalbl, 3€HiH JXOHE KOpy-
KO3FaJIbIC PEAKIMACHIHBIH JQJIrT KOPCeTKIITEpiHiH ToMeH ey Oaiikanapl. Kemki xpoHoTomn
CTATUCTUKAIIBIK TYPFBIJIaH TAHEPTEHT1 caFaTTap/1aFbl KOTHUTUBTIK THIMAUTIKTIH TOMEHICYIMEH
OaillaHBICTHI, al ©31H-631 Oaranay J>KaJIbl alFaH/ia KOFapbl JEHreine cakramaabl. by
JIEPEKTEp evening-TONTarkbl JKacocHipiMAep apachlHa KayilTiH KOFapbliay ToObI 0ap eKeHiH
KepceTe/ll JKoHe MEKTEIl KECTECiH KalTa Kapay MEH YHKbl TMTHMeHAchl OOWBIHIIA HbICAHAJIBI
OarapiaMaiapbIH KQKETTUTITIH HeT13ACH 1.

Myaaenep KaKTBIFbIChI. ABTOPJIAp MYIeep KaKThIFBICBIHBIH JKOK €KEHIH MOIMISH .

ABTopaapabiH yiectepi. TyxsippiMaama, AK xone EM; omicreme, AK; 3eprrey, AK, DK, EM, AC, AXK, MII,
AK, MA, AM; Gackapy, AK; xa3y- TynmHycka Komkazbansl maiteranay, AK, OK, EM, AC, AXK, MII, AK, MA,
AM; xa3y — moiy xoHe eHuey, AK, OK, EM, AC, AX, MII, AK, MA, AM; Bapnsik aBTop;iap Komka3z0aHBIH
JKapusjiaHraH HYCKaCbIMCH TaHBICHIII, KeﬂiCTi.» ABTopnap 6¥J'I Matepuali 6¥pI)IH )KapI/IHJ'IaH6aFaHI>IH JKOHEC 6acKa
Oacrarepiiep TapanblHaH KapacThIpbUIMaraHbIH MATIMICH .

Kapxkblaanapipy. 3eprrey xxymbichl Kazakcran PecrryGiukacht FpuibiM xkaHe sKoFapbl 011iM MUHUCTPJIIT FhIIbIM
KOMUTETI KapKbulaHIslpybIMeH AP23483545 «Mekren OKyIIBUIAPBIHBIH MCUXO0-(QHU3NOIOTHSIIBIK JACHCAYJIIBIFbI
MEH YJrepiM JCHreWiHe OKIMIIIIK YaKbIT TEH QJICYMETTIK (DaKTOp OCEpPiH CaJbICTBHIPMANBI TYPHAC 3EPTTCY»
TPaHTTHIK >k00achl OOMBIHINA JKY3eTe aChIPhLLIbL.
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AHHOTaN U,

BBenenne. I1oapocTKOBBI BO3pacT XapaKTEpU3yeTCs CIABUTOM IMPKATHOM (hasbl,
pocToM Yy4yeOHOM Harpy3kdh U XPOHHYECKUM JEPUIMTOM CHA, YTO MOXET CHHUXATb
KOTHUTHBHYIO 3((PEKTHBHOCTh, 0COOEHHO B YCIOBUSAX PAHHETO Hayalla IIKOJIbHBIX 3aHATHH.

Heab. OeHUTHh CTPYKTYPY XPOHOTHUIIOB U XapaKTEPUCTHK CHA Y MMOJAPOCTKOB 15—16 ner
U IPOAHAIM3UPOBATh MX CBSA3b C IOKA3aTesIMM MaMSTH, BHUMAaHHS U CaMOOLEHKH IIpU
YTPEHHEM TECTUPOBAHHMH B YCIIOBUSX paHHET0 Hayana yueOHOoro JHS.

Marepuanbl 1 MeToabl. [IpoBeneHo nonepeyHoe HabmoaarenbHoe uccienosanue 100
mKoIbHUKOB 9-10 kmaccoB (15—-16 nmer) oOmeoOpa3oBaTeNbHOM MIKOJIBI TOpoaa AThIpay.
OT6Op OCYIIECTBISIIM METOIOM MPOCTOM ciydaitHOW BBIOOpKH. OIEHHBAIN COIUATBHO-
nemorpaduueckue — MokasaTtenu, IapaMeTpbl CcHa W OOJPCTBOBaHHWSA, XPOHOTHII
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Pesyabrarsl. CpeaHsia IIATENBHOCTh HOYHOTO CHa coctaBwia 6,32 + 1,14 4 npu
CpeaHeM BpeMeHH oTXoja Ko cHy 23:47 u npoOyxaeHus 06:55. YpoBeHb caMOOIEHKH OBLIT
BBICOKMM y 59,6% mnonapoctkoB. Pacnpenenenre XpoOHOTHUIOB OBbLIO CMEIIEHO B CTOPOHY
HEYTPEHHUX TUIIOB: morning-tut — 3,8%, intermediate — 69,8%, evening — 26,4%. [Tokazarenu
BU3yalbHOW U 1uppoBoi mamATH, o0OBEMA TaMATH UM HUHTETpalibHbIE HMHJIEKCHI
paboTOCTIOCOOHOCTH M TOYHOCTH 3PHUTEIHLHO-MOTOPHOW peaknuu OBUIM CTaTUCTUYECKH
3HauuMo Hike HopMmaTuBoB «HC-IIcuxorectay, Toraa Kak KOJIMYECTBO OMIMOOK JOCTOBEPHO
MPEBHIIIAI0 PEKOMEHJOBAHHBIN YPOBEHb (HECKOJIBKO TIOKa3aTeneil JeMOHCTPUPOBAIU
KpynHble pa3mepbl dddexra). [lo3gHuit XpOHOTHN aCCONMHPOBAICT CO CHIKCHHUEM
BusyansHoOH (p = —0,41; p < 0,01) u uudposoii namstu (p =—0,38; p < 0,01) u yBennuennem
yucia omuook peakuu (p =+0,44; p <0,001). CBs3b XpOHOTHIIA C CAMOOIIEHKOM OblI1a c1aboi
U cTaTUCTUYEeCKU He3Haunmoi (p =+0,12; p =0,21).

3akiarodeHue. Y MOAPOCTKOB B YCIOBUSAX PAaHHETO Hayana ydyeOHOTO JHS BBISBIICHBI
COUYeTaHNe YKOPOUCHHOTO CHA U MPeo0IalaHusl IPOMEKYTOUYHOTO M BEUEPHETO XPOHOTHIIOB C
O0BEKTUBHBIM CHM)KEHUEM MaMATH, BHUMAHUS M TOUHOCTH 3PUTEIBHO-MOTOPHOI peakuuu B
yTpeHHUE yachl. BeuepHuii XpOHOTHUI CBsA3aH ¢ 0oJiee BhIPpaKEHHBIM CHI)KEHUEM KOTHUTHBHOU
3¢ (PeKTUBHOCTH TpPH COXpPAHHO BBICOKOM CaMOOILIEHKE, YTO II03BOJISIET paccMaTpuBaTh
MOJPOCTKOB ~ €vening-TWma KakK TpPyHny TOBBIIICHHOTO pUCKA W apryMEHTUPYET
HEO00XOUMOCTh TPOMUIAKTUKA XPOHUYECKOTO HEIOCHIIAHUS M IEePecMOTpa IIKOJIbHOTO
pachucaHusl.

KuroueBble ciioBa: HUpKagHBIA pUTM, JENPUBALINA CHA, TOJPOCTOK, TaMSATh, BHUMaHUE,
Kazaxcraun

CHRONOTYPE, SLEEP AND COGNITIVE FUNCTIONS IN ADOLESCENTS
UNDER CONDITIONS OF AN EARLY START OF THE SCHOOL DAY:
A CROSS-SECTIONAL STUDY IN THE CITY OF ATYRAU

AM. KALEKESHOV !, E.A. KYRBASSOVA !, E.E. MAKASHEV 2, A.S. RIZBEKOVA ',
A.B. DZHUNUSOVA ', M.KH. PARMANBEKOVA !, A.T. KURBANOVA 3,
M.O. AYTZHANOVA !, A.ZH. MOLDAKARYZOVA*

! Kazakh National Women’s Teacher Training University, Almaty, Kazakhstan

2 Institute of Genetics and Physiology, Almaty, Kazakhstan

3 School-Gymnasium No. 202, Almaty, Kazakhstan

4 K. Satbayev Kazakh National Research Technical University, Almaty, Kazakhstan

Abstract

Introduction. Adolescence is characterized by a shift in circadian phase, an increase in
academic workload, and chronic sleep deprivation, which may reduce cognitive efficiency,
especially under conditions of early school start times.

Aim. To assess the structure of chronotypes and sleep characteristics in adolescents aged
15—-16 years and to analyze their association with memory, attention, and self-esteem indicators
during morning testing under conditions of an early start to the school day.

Materials and Methods. A cross-sectional observational study was conducted among
100 schoolchildren in grades 9—10 (15—16 years) from a general education school in the city of
Atyrau. Participants were selected using simple random sampling. Sociodemographic
characteristics, sleep—wake parameters, chronotype (adapted adolescent version of the Horne—
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Ostberg Morningness—Eveningness Questionnaire), cognitive functions and attention, and level
of self-esteem were assessed. Examinations were conducted in person at school during the first
half of the day (09:30-12:00).

Results. Mean nocturnal sleep duration was 6.32 + 1.14 h, with a mean bedtime of 23:47
and wake time of 06:55. Self-esteem was high in 59.6% of adolescents. Chronotype distribution
was shifted toward non-morning types: morning type — 3.8%, intermediate — 69.8%, evening —
26.4%. Indicators of visual and digit memory, memory span, and integral indices of
performance and accuracy of visuomotor reaction were statistically significantly below the
“NS-Psychotest” normative values, whereas the number of errors significantly exceeded the
recommended level (several indicators demonstrated large effect sizes). A later chronotype was
associated with reduced visual (p =—0.41; p < 0.01) and digit memory (p = —0.38; p < 0.01)
and an increased number of reaction errors (p = +0.44; p < 0.001). The association between
chronotype and self-esteem was weak and not statistically significant (p =+0.12; p=0.21).

Conclusion. Under conditions of an early school start time, adolescents demonstrated a
combination of shortened sleep duration and a predominance of intermediate and evening
chronotypes, along with an objective decline in memory, attention, and visuomotor reaction
accuracy in the morning hours. The evening chronotype is associated with a more pronounced
reduction in cognitive efficiency while maintaining high self-esteem, which allows adolescents
of the evening type to be considered a higher-risk group and supports the need for prevention
of chronic sleep deprivation and revision of the school schedule.

Key words: circadian rhythm, sleep deprivation, adolescent, memory, attention,
Kazakhstan.
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FAMILY SATISFACTION WITH THE QUALITY OF PALLIATIVE CARE
IN HOSPICE SETTINGS USING THE VALIDATED FAMCARE QUESTIONNAIRE
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Abstract

Introduction. Palliative care quality is a critical determinant of end-of-life experience for
both patients and their families. Family satisfaction reflects not only clinical outcomes but also
communication, accessibility, and psychosocial support. Validated instruments, such as
FAMCARE, allow standardized measurement across domains of care.

Aim. The aim of the study was to evaluate family caregivers’ satisfaction with the quality
of palliative care in a hospice setting using the validated RU/KZ version of the FAMCARE
questionnaire, and to examine its association with health literacy and organizational factors.

Materials and methods. A cross-sectional study was conducted among 100 family
caregivers of hospice patients. The RU/KZ version of FAMCARE (20 items, 4 domains) was
applied after forward—backward translation and expert panel adaptation. Additional items
assessed health literacy (3 questions). Data analysis included descriptive statistics, Cronbach’s
alpha, y* tests, Mann—Whitney U test, and Spearman correlations.

Results. Internal consistency of FAMCARE was high (¢=0.86 RU, 0=0.82 KZ). The
overall mean satisfaction score was 3.284+0.77 for the Russian version and 3.34+0.72 for the
Kazakh version (out of 5). Family members with low health literacy (56%) reported higher
satisfaction compared to those with adequate literacy (3.45+0.6 vs. 2.9540.6; p=0.004). The
greatest differences were observed in the domains of information (3.4+0.8 vs. 2.9+0.7; p=0.018)
and accessibility/coordination (3.5+0.7 vs. 3.0+0.7; p=0.015). Correlation analysis
demonstrated significant associations: physician response time (p=0.48; p=0.002), nurse
response time (p=—0.41; p=0.006), and bed waiting time (p=0.36; p=0.011).

Conclusion. The RU/KZ FAMCARE demonstrated high reliability and feasibility for
evaluating family satisfaction in hospice care. Family members with higher health literacy
tended to assess care more critically, highlighting gaps in information and psychosocial support.
Reducing response times and improving communication should be priorities for quality
improvement in palliative services.

Key words: palliative care, family satisfaction, hospice, FAMCARE, health literacy,
quality of care.

Introduction. End-of-life care in hospitals and hospices is increasingly recognized as a
critical component of modern healthcare systems, demanding continuous improvement in
quality and responsiveness to patients’ and families’ needs [1]. Previous studies emphasize the
importance of integrating family perspectives, as bereaved relatives often highlight gaps in care
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structures and request more comprehensive support beyond medical treatment, including
emotional and psychosocial aspects [2].

Research also shows that the dying process in hospitals is characterized by insufficient
preparation for imminent death among both patients and relatives, with quality of dying (QOD)
strongly influenced by medical attentiveness, symptom relief, and personalized support [3].
This underlines the multidimensional nature of quality, where both technical competence and
humane care are essential.

Patient-centered evaluations of palliative care have revealed heterogeneous profiles:
some patients report high satisfaction alongside high quality perceptions, while others identify
clear deficiencies [4]. Coping strategies among terminally ill patients, such as religious or
problem-focused coping, have also been shown to correlate with higher life satisfaction,
whereas denial and substance use negatively affect outcomes [5].

To address these gaps systematically, initiatives such as the Palliative Care Quality
Network (PCQN) have developed standardized data collection and benchmarking methods to
monitor processes, outcomes, and family experiences [6]. At the same time, cross-sectional
studies comparing different care settings — inpatient hospices, day hospices, nursing homes, and
home care — have highlighted strengths (such as compassion and supportive atmosphere) as
well as weaknesses (particularly information sharing) [7].

Practical tools like the Gold Standards Framework (GSF) Prognostic Indicator Guidance
(PIG) have been introduced to facilitate earlier identification of patients nearing end of life,
enabling proactive and coordinated care planning [8]. Nevertheless, systematic reviews reveal
that existing quality indicators in palliative care disproportionately emphasize physical
symptoms, particularly pain and dyspnea, while psychosocial, spiritual, and cultural dimensions
remain underrepresented [9].

The quality imperative in palliative care is further reinforced by the shift from volume-
to value-based healthcare financing, which necessitates robust data on outcomes and care
processes [10]. For professionals, continuous quality improvement skills — alongside
communication and goal-setting competencies — are now essential [11]. Methodological
research priorities include clarifying target populations, developing patient- and family-
reported measures, and integrating multiple data sources to capture the full scope of care quality
[12].

Collaborative national and regional initiatives further demonstrate the potential of shared
learning and benchmarking to standardize and elevate palliative care practices globally [13].

However, no studies in Kazakhstan have assessed family satisfaction with hospice care
using a validated instrument, and FAMCARE has never been adapted for bilingual use (Russian
and Kazakh). Furthermore, previous international studies rarely linked satisfaction scores to
concrete organizational indicators such as waiting time for pain relief, staff availability, or the
timing of death-related communication. Addressing these gaps, our study provides the first
bilingual adaptation of the FAMCARE questionnaire in Kazakhstan and enhances its
application by incorporating process-level variables to enable a more comprehensive
assessment of hospice care quality.

The aim of this study was to evaluate family satisfaction with hospice care in Almaty
using the adapted FAMCARE questionnaire and to identify key organizational and care-related
factors influencing satisfaction.

Materials and Methods.

Ethical issues

The study was approved by the local ethics committee of Kazakhstan’s Medical
University “KSPH”, Almaty, Kazakhstan (protocol IRB-416-2025 dated October 24, 2025).
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Moreover, this study complied with the principles of the Declaration of Helsinki. Informed
consent was obtained from all participants, and confidentiality was ensured.

Study design

A descriptive cross-sectional study was conducted to assess family satisfaction with
hospice care.

Participants

A broader pool of potential respondents was contacted by telephone using the contact
information available in hospice medical records. In total, 132 relatives confirmed that the time
since the patient’s death was within the required window of 4 to 12 months, with recruitment
primarily targeting the 6-month period to reduce the influence of acute grief. Among them, 32
individuals declined participation, and 100 relatives agreed to be interviewed and completed
the survey. After reaching the predefined sample size of 100 participants, further recruitment
calls were discontinued.

The inclusion criteria were:

(1) age >18 years;

(2) voluntary informed consent;

(3) confirmation that the patient had died not less than four months and not more than one
year prior to the interview.

The predefined sample size was justified based on commonly used psychometric
recommendations indicating that 5-7 respondents per domain are sufficient for preliminary
assessment of internal consistency when the factorial structure is being applied rather than
reconstructed. Given that the FAMCARE scale comprises four domains, a minimum of 20-28
participants would be acceptable; therefore, a sample of 100 respondents provides a robust basis
for reliability estimation and subgroup comparisons.

For content validity, a subsample of 12 bilingual respondents was invited for cognitive
debriefing to assess clarity, semantic equivalence, and interpretability of the Russian and
Kazakh versions of the instrument.

Study tools

Satisfaction was measured using the FAMCARE questionnaire, which consists of 20
items in four domains: information provision, physical care and symptom control, psychosocial
support, and availability/coordination of care. Each item was scored on a 5-point Likert scale
(1 = very dissatisfied to 5 = very satisfied). The questionnaire was translated into Russian and
Kazakh using forward—backward translation. Content validity was tested in a bilingual focus
group (n = 12), and external validity was reviewed by two public health experts.

Data collection

In addition to FAMCARE, a custom data form was used to collect supplementary
information:

—Patient: age, primary diagnosis and stage, ECOG performance status, intensity of pain
and other symptoms (0—10), length of stay.

—Care processes: family conference (yes/no), time to pain relief, physician/nurse
availability (response time), bed waiting time.

—Relative: relationship to the patient, cohabitation, brief health literacy (1-3 items),
employment status.

— Context: shift (day/night/weekend), ward/area.

Scoring

Responses were coded from 1 to 5. A total score (20-100), mean score (1-5), and
standardized index (0—100) were calculated. Subscale scores were also derived.

Statistical analysis
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Data were analyzed in SPSS v26.0. Descriptive statistics included means £ SD for
normally distributed variables and medians with interquartile ranges for variables with
distributions deviating from normality; categorical variables were summarized as frequencies
(%). Normality was assessed using the Kolmogorov—Smirnov test (>50 cases) or the Shapiro—
Wilk test (<50). Internal consistency of FAMCARE was evaluated using Cronbach’s alpha.
Following the approach of recent FAMCARE validation studies, reliability was assessed only
for the total 20-item scale, and Cronbach’s alpha was calculated separately for the Russian and
Kazakh versions at the total-score level [14-16]. Group comparisons were performed using
Student’s t test or the Mann—Whitney U test, as appropriate. Associations between continuous
and ordinal variables were examined using Spearman’s correlation coefficients. Nominal
variables were analyzed using Pearson’s y* test. A two-sided p value < 0.05 was considered
statistically significant.

Results. The FAMCARE questionnaire was successfully adapted into Russian and
Kazakh using a forward—backward translation procedure with expert consensus. Semantic
clarity and cultural appropriateness were confirmed during pilot testing with 12 bilingual
participants; the average completion time was 5—7 minutes, and missing responses were
minimal. Content and face validity were supported by expert review.

Overall satisfaction with hospice care was moderate (Table 1). The total mean score was
3.28+0.77 for the Russian version and 3.34+0.72 for the Kazakh version, indicating generally
average satisfaction with several areas requiring improvement. Internal consistency of the
instrument was high: Cronbach’s a = 0.86 for the Russian version and 0.82 for the Kazakh
version. A total of 63 respondents completed the Russian version and 37 completed the Kazakh
version, underscoring the relevance of bilingual adaptation in Kazakhstan.

Table 1. Internal consistency and mean satisfaction scores for the FAMCARE questionnaire
(Russian and Kazakh versions)

Domain Mean SD Mean SD Cronbach’s | Cronbach’s
(RU) (RU) (KZ) (K7Z) a (RU) o (KZ)
Total 3.28 0.77 3.34 0.72 0.86 0.82
(20 items)

We divided respondents into two groups based on health literacy scores derived from
three additional questions. A total of 56 participants (56%) demonstrated low health literacy,
with scores ranging from 3 to 8, a mean of 6.7+1.4, and a median of 7 (IQR 6-8). The remaining
44 respondents (44%) had adequate health literacy, with scores ranging from 9 to 15, a mean
of 10.9£1.6, and a median of 11 (IQR 10-12). For the overall sample, the mean score was
8.6+2.7, with a median of 8 (IQR 6-11). Thus, a substantial proportion of relatives had limited
understanding of medical information, which justified stratification into these two groups for
further comparison of satisfaction with care (Figure 1).
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Figure 1. Distribution of health literacy scores among respondents, stratified into low
and adequate groups (range 3—15)

Table 2 presents detailed characteristics of the two groups formed according to health
literacy level. The mean age was 64.2 = 9.1 years in the low literacy group and 62.8 + 8.7 years
in the adequate literacy group, with no significant differences (p>0.05). Oncology
predominated in both groups (80.4% vs. 77.3%), while other diagnoses accounted for 19.6%
and 22.7% (p>0.05). ECOG performance tended to be worse in the low literacy group (median
3 [2-3] vs. 2 [2-3]), and pain intensity was slightly higher (6.1 £ 2.0 vs. 5.4 £ 1.8), although
differences were not statistically significant. The average length of hospice stay was
comparable between the groups (12.8 £ 5.6 vs. 13.4 £ 6.1 days).

Process-of-care indicators showed trends but no significant differences: family meetings
within 72 h occurred more often with higher literacy (61.4% vs. 51.8%), and response times for
pain relief, physicians, and nurses were shorter in this group. Bed availability delays (>72 h)
were more frequent among low literacy respondents (7.1% vs. 4.5%).

Most respondents were children (46.4% vs. 47.7%) or spouses (~'3), with co-residence in
two-thirds of cases. Respondents’ mean age was 49.6 = 10.8 vs. 47.2 + 11.2 years, women
predominated (66.1% vs. 63.6%), and employment was lower among low literacy relatives
(37.5% vs. 45.5%).

Contextual characteristics were comparable: most admissions occurred during daytime
(60.7% vs. 65.9%), with shared rooms more common than private rooms (73.2% vs. 68.2%).
No significant group differences were found across these domains.

Table 2. FAMCARE Supporting Data Questionnaire

. Low literac Adequate literac
Indicator (n=56) y q (n=44) y y2
Patient
Age, years (M£SD) | 64.2+9.1 \ 62.8+8.7 | >0.05%**
Main diagnosis
— Oncology, n (%) 45 (80.4%) 34 (77.3%) >0.05*
— Other, n (%) 11 (19.6%) 10 (22.7%)
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— Private, n (%)

15 (26.8%)

14 (31.8%)

ECOG, Me [Q1-Q3] 3 [2-3] 2 [2-3] >(.05%**
Pain intensity (0—10), 6.1£2.0 54+1.8 >().05%**
M=SD
Length of stay, days 12.8+5.6 13.4+6.1 >0.05%*
(M£SD)
Care processes
Family meeting held, n 29 (51.8%) 27 (61.4%) >0.05*
(%)
Time to pain relief, min 35 [25-50] 28 [20—40] >(0.05%**
(Me [Q1-Q3])
Physician availability, 20 [15-30] 15 [10-25] >(0.05%*
min (Me [Q1-Q3])
Nurse availability, min 8 [5-12] 6 [4-10] >(.05%*
(Me [Q1-Q3])
Bed waiting time
— None, n (%) 30 (53.6%) 27 (61.4%) >(0.05*
—<24 h,n (%) 13 (23.2%) 10 (22.7%)
—24-72 h, n (%) 9 (16.1%) 5 (11.4%)
—>72 h, n (%) 4 (7.1%) 2 (4.5%)
Relative (respondent)
Relationship
— Spouse, n (%) 18 (32.1%) 16 (36.4%) >0.05*
— Son/daughter, n (%) 26 (46.4%) 21 (47.7%)
— Parent, n (%) 4 (7.1%) 3 (6.8%)
— Other, n (%) 8 (14.4%) 4 (9.1%)
Co-residence, n (%) 37 (66.1%) 31 (70.5%) >().05%*
Age of respondent, 49.6 £10.8 472 +11.2 >().05%**
years (M£SD)
Gender
— Women, n (%) 37 (66.1%) 28 (63.6%) >(0.05*
— Men, n (%) 19 (33.9%) 16 (36.4%)
Employment
— Employed, n (%) 21 (37.5%) 20 (45.5%) >0.05*
— Unemployed, n (%) 35 (62.5%) 24 (54.5%)
Context
Shift
— Daytime, n (%) 34 (60.7%) 29 (65.9%) >(0.05*
— Nighttime, n (%) 15 (26.8%) 10 (22.7%)
— Weekend, n (%) 7 (12.5%) 5 (11.4%)
Room type
— Shared, n (%) 41 (73.2%) 30 (68.2%) >0.05*

Note: * Pearson’s y? test; ** Mann—Whitney U test; *** Student’s t test, p - value < 0.05 was
considered statistically significant.

Comparison of mean satisfaction scores using the FAMCARE questionnaire revealed
statistically significant differences between the groups (Table 3). Relatives with low health
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literacy reported higher satisfaction (mean scores across domains ranged from 3.3 to 3.6), while
those with adequate literacy rated care more critically (2.8-3.1 points).

The largest differences were observed in the domains of Information (3.4+0.8 vs 2.9+0.7;
p=0.018) and Accessibility/Coordination (3.5+0.7 vs 3.0+0.7; p=0.015). Overall, the mean
score was 3.45+0.6 in the low-literacy group and 2.95+0.6 in the adequate-literacy group, a
highly significant difference (p=0.004).

Thus, higher health literacy among relatives was associated with more critical evaluations
and lower satisfaction with the quality of hospice care.

Table 3. Mean satisfaction scores (FAMCARE) by health literacy level

Questionnaire domain Low literacy Adequate P
(n=56) literacy (n=44)

Information (5 items) 34+0.8 29+0.7 0.018*
Physical care & symptom control (5 items) 3.6£0.7 3.1£0.8 0.012*
Psychosocial support (5 items) 3.3+0.9 2.8+£0.8 0.021*
Accessibility & coordination (5 items) 3.5+£0.7 3.0£0.7 0.015%*
Total score (20 items) 345+0.6 2.95+0.6 0.004**
Note: * Mann—Whitney U test; ** Student’s t test, p - value < 0.05 was considered
statistically significant.

Correlation Analysis

The analysis of associations between additional parameters and the overall satisfaction
score (FAMCARE) revealed several significant relationships. The strongest inverse correlation
was found with physician accessibility: shorter response times were associated with higher
satisfaction. Spearman’s correlation coefficient was p =—0.48; p = 0.002, indicating a moderate
and statistically significant relationship. A similar trend was observed for nurse accessibility (p
=-0.41; p=0.006), confirming that faster responses were linked to greater satisfaction among
family members. In addition, a significant association was found with bed availability: longer
waiting times were associated with lower satisfaction scores. For this parameter, the correlation
coefficient was p =—0.36; p=0.011.

Discussion. In the present study, the Russian- and Kazakh-language versions of
FAMCARE showed high internal consistency (0=0.86 and 0d=0.82). We used the coefficient a
for the integral 20-point scale, since this approach is the predominant one in modern
publications and is reflected in the summary review of the practice of summing FAMCARE
scores [14]. The four-domain structure, which was presented in detail in the early developments
of the tool [15,16], is less commonly used today, and most studies in recent years rely on a
common final indicator, which ensures comparability of data.

We have identified differences in the perception of the quality of palliative care depending
on the level of medical literacy (HL). Respondents with low HL gave higher satisfaction ratings,
while participants with adequate HL rated assistance more critically. Although detailed
numerical differences are presented in the Results section, the general trend indicates that
informed respondents are more sensitive to lack of awareness, delays, and organizational
constraints. These findings are consistent with the studies of Adewole et al. [17], Seenivasan et
al. [18] and Risberg et al. [19], where a higher level of education, awareness, and engagement
was associated with increased expectations and, as a result, lower satisfaction in the presence
of communication or organizational deficits.

At the same time, an alternative model — high medical literacy promotes better
communication, understanding of information, and higher satisfaction — is also supported by a
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number of studies [20-23]. Thus, the differences between the studies are explained by the action
of two mechanisms: (1) a higher HL increases the quality of interaction with the system, (2) a
higher HL increases the criticality of the assessment when expectations do not match the actual
level of assistance. In our case, the second mechanism dominates.

Negative correlations of satisfaction with the response time of the doctor and nurse, as
well as with bed availability, indicate key organizational constraints. This is consistent with
research in Toronto palliative hospitals, where communication, teamwork, family orientation,
and resource availability have been identified as the main carriers of quality [1]. Similar
conclusions are demonstrated by a large study among 270 relatives, noting a lack of structural
support and the need for regular family conferences [2]. Our results are also comparable to the
Dutch multicenter data on Quality of Dying (QOD), where lack of awareness and delays in
coordination were the most common problems [3].

Differences in satisfaction profiles by HL level are consistent with Norwegian cluster
studies, where groups of respondents with different levels of criticality are identified [4], and
the role of psychological factors (religious/problem-oriented coping behavior vs denial and
emotional discharge) additionally confirms the heterogeneity of quality perception [5].

From an organizational point of view, our data is consistent with PCQN requirements,
where 23 basic and 22 additional quality indicators are standardized, including response time
and interagency process comparison [6]. As in the study with 191 respondents, the information
block remains the most pronounced gap between significance and actual achievement [7]. Early
identification of patients in the last year of life and early planning of preferences can reduce
delays, which corresponds to those aspects that showed the strongest correlations in our study
[8].

A systematic review of 284 indicators of palliative care in oncology revealed an
imbalance between the assessment of physical indicators and the lack of representation of
spiritual, cultural and communicative components [9]. The growth of value-based healthcare
models reinforces the need for regular quality monitoring and verification [10], and the
introduction of quality improvement tools (navigation, rapid analysis, lean cycles) is becoming
a key area of development [11]. Methodological priorities include the correct choice of
denominators, the use of multi-source data, and the wider use of PROMs/PREMs [12]. National
and regional collaborations demonstrate that data synthesis and benchmarking make it possible
to standardize processes and improve practices [13].

Our data also fits into the context of health literacy research. In a sample of 7,334 elderly
patients, inadequate HL was associated with lower preventive activity and lower satisfaction
[20], in Germany better accessibility and coordination were independent predictors of
satisfaction [21,22], and in Turkey higher organizational HL correlated with higher care scores
[23]. In inpatient studies, HL was also positively associated with the perception of the quality
of care, including nursing care [25]. Finally, a systematic review of emergency care confirmed
that delays and the subjective ability of services to solve problems remain key factors of
satisfaction [26], which is in direct agreement with our data on staff response time and bed
availability.

Collectively, the results confirm:

—The Russian- and Kazakh-language versions of FAMCARE have high psychometric
reliability;

—The impact of HL on satisfaction is twofold, and under organizational constraints, a
higher HL is associated with greater criticality;

—Communication, timely response, and process coordination remain key points of
improvement;
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—The identified patterns are consistent with global trends in the development of palliative
care and international data on the satisfaction factors of patients' relatives.

Study strengths

This study has several important strengths that advance both research and practice in
palliative care in Kazakhstan.

First, it presents the first bilingual (Russian — Kazakh) adaptation and psychometric
evaluation of the FAMCARE questionnaire, demonstrating strong reliability and validity across
both language versions. This methodological contribution fills a major gap in the measurement
of palliative care quality in multilingual settings and provides a standardized tool for future
routine assessments.

Second, unlike most previous studies using FAMCARE, our design integrated process-
level organizational indicators (physician and nurse response times, bed availability, family
conferences, and timing of key communication events). This expanded framework enabled the
identification of modifiable structural and workflow factors directly associated with family
satisfaction — an innovation that strengthens the practical value of the findings for quality
improvement.

Third, the study included a representative sample of bereaved relatives, surveyed at a
methodologically appropriate interval after death, reducing acute grief bias and increasing the
credibility of reported experiences.

Finally, the analysis of health literacy subgroups offered a novel perspective on
heterogeneity in perceptions of care and highlighted potential inequities in communication and
information practices within hospice settings.

Study limitations

This study has several limitations that should be considered when interpreting the
findings.

First, satisfaction was assessed six months after the patient’s death. Although this
retrospective interval aligns with international recommendations, the passage of time may
influence emotional recall and the way respondents evaluate their experience.

Second, the study sample reflects a single model of palliative care delivery. As a result,
the generalizability of the findings may be limited in settings with different organizational
structures, resource availability, or patterns of family—provider interaction.

Finally, the data rely on subjective reports from family members. While this approach is
standard for measuring satisfaction, it inherently reflects individual emotional, cultural, and
communication-related factors that may influence responses.

Conclusion. The RU/KZ FAMCARE demonstrated high reliability and feasibility for
evaluating family satisfaction in hospice care. Family members with higher health literacy
tended to assess care more critically, highlighting gaps in information and psychosocial support.
Reducing response times and improving communication should be priorities for quality

improvement in palliative services.
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FAMCARE BAJIMATEJTEH CAYATHAMACBIH ITAVJIAJTAHA OTBIPBIII,
XOCHHUCTEI'T TAJVIMATUBTIK KOMEKTIH CAITACBIHA TYBICTAPBIHBIH
KAHATATTAHYIWBUIBITBIH BATAJIAY

A.K. KATAEBA !, M.A. BAUMYPATOBA !, M.B. JAKTUOHOBA ',
M.3. CAPCEHBAEBA '3, 1.b. ABJYKAJIUKOBA ', M.M. MAKKA '*#

! Kasakcran Memuruuansix Yausepeuteti «KJICKM», Anmatel, Kazakcran
2 KUIC «Ls clinicy, Anmarsl, Kazakcran

3 «KJICXKXM» menuiuna kojutemki, AnMarsl, Kazakcran

4 «Ne7 Kananslk kInHUKANbIK aypyxana» IIDKK MKK, AnMarsl, Kasakcran

Tyiiingeme

Kipicne. ITammmaTtuBTIK KOMEKTIH camachblHa TYBICTAPBIHBIH KaHAFATTAHYIIBUIBIFBl —
XOCTIHMC KBI3METIHIH THIMIUIITIHIH MaHBI3Abl KOPCETKIMIl. XalablKapalblK JICHTeiIe KeHIHEeH
konnanbuiaTeiH FAMCARE cayannamacer Kazakcran sxarnaiibiaia OypheIH aii1ananbuIMaraH.

Makcarbl. XocmucTeri MaUIMATHBTIK ~ KOMEKTIH  calachblHa  TYBICTapbIHBIH
KaHaFaTTaHYIIBUIBIFBIH BAIMATENTEH Opbic-Ka3ak Hyckackl FAMCARE cayannamachl apKbUTb
Oaranay >KOHE OHBl MEIULMHAIBIK CayaTTBUIBIK JEHTeHIMEH J>KOHE YHBIMIACTBIPYIIBUIBIK
(axToprapMeH OalIaHBICHIH TallAY.

Marepuanaap MeH aaicrep. 3eprreyre xocnuc narueHTTepiHiy 100 TybICH KaThICTHI.
Cayannama exi Tinge oOetiimaenin (RU/KZ), munoTTeIK anmpobanus KoHE MCUXOMETPHSITBIK
tanaay xyprizina (Kpon6ax ampha=0,82). MeaunuHanblK cayaTThUIBIK JACHTEHI KOCHIMIIA
CYypakTap apKbUIbl aHBIKTANIbL. CaJbICTBIPy TOMEH AeHreiaeri (n=56) j>KOHE KETKLTIKTI
neHreiaeri (n=44) Tonrap apachlH/Ia KYPri3uil.

Horuaxenep. XKannst opraima FAMCARE ynaiist 3,3+0,75 6onasl. EH ToeMeH kepceTKir
«Ilcuxooneymertik Kommay» OnoreiHzma (3,1+0,9), en xorapbichl — «KOMKETIMAUTIK JKOHE
yinecripy» Onorsinaa (3,6+0,8) Tipkenmi. TemeH cayaTTbUIBIFBI Oap TYyBICTap KOFaphl
KaHaFaTTaHymbUIBIK ~ KepceTTi  (3,45+0,6 xapcer  2,95+0,6; p=0,004). En yikeH
aiieipMamibuibIKTap «Axkmapat» (p=0,018) xone «Komxerimaimix/yinecripy» (p=0,015)
OJIOKTapbIHAa aHBIKTAIAbI. KOppensauusiibiK Tanaay skairbl KaHaFraTTaHyIbUIBIKTBIH Aopirepai
KYTY yakbIThiMeH (p=0,48; p=0,002), menbukeni kyTy yakpiTeiMeH (p=0,41; p=0,006) xone
TOCEK OpPHBIHA KYTY yakeIThiIMeH (p=0,36; p=0,011) kepi OaitlaHbICTBI KOPCETTI.

KopsbiTtbiaasl. FAMCARE cayanHamachlHBIH —~ OpbIC-Ka3aK HYCKachl  KOFaphbl
CeHIMIUTIKTI >koHe Kazakcran ikarmalblHIa KOJIIAaHYFa JKapaMIBUIBIFBIH  KOPCETTI.
KanaraTTaHymIbUIBIK ~ JIEHT€Ml MEIUIIMHANBIK CAyaTTBUIBIK TI€H YHBIMAACTHIPYIIBUIBIK
dakTopiapra Toyeni, Oy akmapaTThIK KOJIAayAbl KYIIEUTY, MaMaHIapIblH KOKETIMILTITIH
apTTHIPY ’KOHE KOMEKTI YHJIeCTIpy /Il KaKcapTy KaXKETTUIITH ailKbIH Al Tbl.
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Tyitinai ce3gep: mnaIMaTUBTIK KeMeK, KaHarartaHymbuiblk, FAMCARE,
MCIUITNHAJIBIK CayaTTI:IJ'H:IK, Bannz[Tey.

YJIOBJETBOPEHHOCTH POACTBEHHUKOB KAYECTBOM HNAJLJIMATUBHOM
IHOMOIIH B XOCIIMCE C UCITIOJIb30BAHHUEM BAJIMIUPOBAHHOI'O
OINPOCHUKA FAMCARE

AK.KATAEBA ', M.A. BAUIMYPATOBA !, M.B. TJAKTHUOHOBA 2, M.3.
CAPCEHBAEBA '*, .Lb. ABJYKAJIUKOBA ', M.M. MAKKA '

! Kazaxcranckuit MequmnHCKuii Yuusepcurer «BIIO3y», Anmarsl, Kazaxcran
2 TOO «Ls clinic», Anmarsl, Kazaxcran

3 Memuumackuii koyutemk «BIIIO3y», Anmatsl, Kazaxcran

4 KI'TI ua ITXB «l"oponckast kimuanYeckast 6onpHUIA No7y», Anmatel, Kazaxcran

AHHOTaN U,

BBenenue. Y10BIE€TBOPEHHOCTh POACTBEHHUKOB KAaYECTBOM MAJJIMATUBHOM MOMOIIM
SIBJISIETCS. BAKHBIM MHIMKATOPOM PabOThI XOCTIHCHBIX cITyk0. HecMoTpst Ha MEXTyHapOIHYIO
pacnpoctpanéHHocTh onpocHuka FAMCARE, ero npumenenue B ycinoBusix Kazaxcrana panee
HE MPOBOJNIIOCE.

Heab. OueHUTh yAOBIETBOPEHHOCTh POJACTBEHHUMKOB Kauye€CTBOM NaJUIMATUBHOMN
MOMOIII B XOCHHCE C HCIOJIB30BAHMEM BAIHMIMPOBAHHOTO PYCCKO-Ka3aXCKOrO BapHaHTa
onpocHuka FAMCARE u npoananu3upoBath €€ CBSI3b C YpPOBHEM MEIUIIMHCKON IPaMOTHOCTH
Y OPTaHU3AIHMOHHBIMH (DAKTOpPAMH.

Marepuaabl u meroabl. [IpoBeaeHo nonepedHoe uccienoBanue c¢ yyactuem 100
POJICTBEHHUKOB TMAlMEHTOB XOCTHCA. BBIMONHEH TMepeBOJ W JBYS3bIUHAS aJamTaius
onpocauka (RU/KZ), mumoTHOe TECTUpPOBaHHWE, TICHXOMETPUYECKHH aHamm3 (o
Kponb6axa=0,82). YpoBeHb MEIULIMHCKONW TPAMOTHOCTH OIPENENSIICS MO JAONOIHUTEIbHBIM
Bornpocam. CpaBHEHHE TIPOBOIUIIOCH MEXTY TPYIIIIAMH ¢ HU3KUM (n=56) 1 afekBaTHBIM (n=44)
YPOBHEM T'PaMOTHOCTH.

Pe3yabtarbl. Cpegauit o6mmit 6amn FAMCARE cocrasui 3,34+0,75. Haubomnee Huzkue
OIICHKH ObLTH TONTy4eHbI 1o 050Ky «[lcuxoconmanshas nmoanepxkkay (3,1+0,9), Hausbiciime —
no «Jlocrymuoctn u koopauHamum» (3,6+£0,8). PoAcTBEeHHHMKHM ¢ HHU3KOW TPaMOTHOCTBIO
MPOJEMOHCTPHUPOBAIH O0JIee BBICOKYIO YAOBIETBOPEHHOCTH (00muit 6amn 3,45+0,6 mpoTuB
2,95+0,6; p=0,004). HanGonpmue pazaudus BeIsIBICHBI 110 6J0KaM «ubopmarus» (p=0,018)
u «JlocrynHocts/koopauHanus» (p=0,015). Koppensaunonsslii aHanu3 mnokasan 3HAYUMBbIe
oOpaTHble CBsI3M OOIIEH YIOBIECTBOPEHHOCTH C BpeMeHeM oxuaaHus Bpada (p—~0,48;
p=0,002), mencectpst (p=0,41; p=0,006) u xoiiku (p=10,36; p=0,011).

3akiouenue. Pyccko-kazaxckuii Bapuant FAMCARE mnokasan BbICOKYIO HaIEKHOCTh
U TMIPUMEHUMOCTH B ycinoBusax KazaxcraHa. BeisiBlieHa 3aBUCUMOCTH YAOBIETBOPEHHOCTH OT
YpOBHS MEIUIMHCKOW TPaMOTHOCTH M OPraHU3alMOHHBIX (PAKTOPOB, YTO MOJUYEPKHBAET
HEOOXOJUMOCTh YCWJICHHUS HWH(POPMAIIMOHHOW TONACPKKH, MOBBIMICHUS JOCTYITHOCTH
CHEIHAJIMCTOB U YIy4IIEHUsI KOOPAUHAIIMY TOMOIIIH.

KiroueBrble cj10Ba: najuiMaTuBHAs IOMOILb, YI0BIETBOPEHHOCTH Yxo10M, FAMCARE,
MEAMIMHCKAs TPAMOTHOCTb, BaJIUAU3aIIHsL.
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HWIYHI'UT BOJIMECIHAE BOJ1Y/IbIH OMIP CYPY CAITACbBI MEH
KABBUUITAHATBIH KYU3EJIC AEHI'EMIHE JIE3IIK 9CEPI

A. AIIIUKBAEB !, A.A. BUCEKEHOB 2, A.A. ATAPBIC %, A.A.BUCEKEH 3,
T.P. PA3BIJIOB !

L«C.XK. AchenauspoB ateiHaarsl Kazak yiaTTeik Mmeauiimaa yHuBepcuteTi» KeAK, Anmartsl,
Kazakcran

2 «luma-lynrur» XK, Anmatsr, Kazakcran

3 «Cepsbe Kazaxcran» XKIIC, Anmarsl, Kazakcran

Tyiingeme

Kipicme. JleHcaynbIKTBI  HBIFAUTYIBIH  JIOpI-AOpMEKCI3  oficTepiHe  skahaHIbIK
KbI3BIFYIIBUIBIK apThIll Keseni. KypambiHaa kemipreri 6ap HIYHTUT MHHEpaibl KOCBHIMINA
Tepanusaa (MbICAJIbI, ITYHTHT O6JIMENIepiH/Ie) KUl KOJJaHbUIFAaHBIMEH, OHBIH (PU3HOIOTUSITBIK
MKOHE TICHXOJIOTHSUIBIK dcepiiepl Typalibl SMIIMPUKAIIBIK IEPEKTEP i € MIEKTEYTi.

Makcartbl. Epecekrepaeri myHruT GesiMeciHaeri Oip C€aHCTHIH eMip CYpy carachbiHa
KOHE KaObUIIaHAThIH KYH3elic JeHreiine Tikenel acepin Oaranay.

Marepuangap MeH amicrep. byn Oakpimay 3eprreyiHe 36 KaThICYIIBI €HTI31JIL.
WnuTepBeHIMsT MaMaHIaHIBIPBUIFAH IIYHTUT OeiMeciHieri 25 MHHYTTBIK Oip peTTik
penakcanys ceaHchlHaH Typabl. HoTmxkenep neHcaylbIKKa OaliIaHBICTHI OMIp CYpy camachiH
Oaranay ymia EuroQol-5D (EQ-5D-3L) xone Kyii3enic aeHreiiin enmey yurin Perceived Stress
Scale (PSS-10) apkputbl ceaHcKa JEHiH KoHE OJaH KeiiH anblHAbl. CTaTHCTHKAJIBIK Taagay
ymin  Yunkokcon (Wilcoxon signed-rank) »xone Crroapr-Makcemn (Stuart-Maxwell)
CBIHAKTapPhI KOJITAHBUI/IBL.

Hotuxenep. EQ-5D-ubiH OGec enmemi OoiibiHIIa (YTKBIPIBIK, ©31HE-631 KYTIM JKacay,
KYHZICTIKTI KBI3MET, aybIPCHIHY/>)KalChI3MIBIK, Ma3aChI3JIbIK/ICTIPECCHs) CTATHUCTHUKAJIBIK
MaHbI3[bl e3repicTep Oaiikammansl (p > 0,05). Jerenmen, EQ-5D Bu3yanabsl-aHamOTTHIK
mkanacel (VAS) neHcayJbIKThI ©31H-631 Oarayiayja CTaTHUCTHKAIBIK MaHBI3ABI JKaKCaPYIbl
KepcerTi, oprama ynai 70,77 = 11,76-nan 75,09 + 11,63-xe neiiin octi (p = 0,002). PSS-10
OOMBIHIIIA JKAJTIBI KY#3emic ymainapeiaaa (16,16 = 5,00 sxone 16,53 + 5,02; p = 0,527) Hemece
KEKe TapMaKTap/a alTapibIKTail e3repicrep Ta0bUTFaH KOK.

KopobiThinabl. lIIyHrut 6enmecinae Kbicka Mep3imMal 00Ty eHCayIBIKThl CyObEeKTHUBTI
KaObUIIay bl alTapibIKTall KakcapTalubl, Oipak HAKThl JCHCAYJBIK OJIIeMJEpiH Hemece
KaOBUIIaHATHIH KYW3EITiC ACHTeHiH Jie3e o3reprieial. Hotmxkenep Oy oic COTTIK alI-ayKaTThl
KaKcapTybl MyMKiH €KEeHiH KepceTe .

Tyitinai ce3nep: Omip cypy camachl, TOJBIKTHIPYIIBI Tepanusiiap, MCUXOJOTHSIIBIK
Kyii3ernic, cayaHamasap, IeHCAYJIbIK JKaFJaiibIHbIH KOPCETKIIITEPI.

Kipicne. IlcuxooneymerTTik cTpecc (QU3MKAIBIK JKOHE TCUXHKAIBIK JICHCAYIBIKTHIH
OY3BUTYBIHBIH KEH CIIEKTpP1 YIIIH MaHBI3[bI Kayin (akTOpbl peTiHIE KEeHIHEH TaHbUIABI [1].
Crpeccke CO3bUIMAINIBI dCep €Ty TunoTanaMmyc-runopus-oyiipex ycri 6e3i OCiHIH peTTenyiH
Oy3aapl, OYJI JKYpEeK-KaH TaMbIpjapbl aypyjapblHa, UMMYHJIBIK JKYHEHIH OachbUTybIHA KOHE
MeTa0OIMKANIBIK Oy3bUTyJIapFa bIKIaJ eTeTiH OefimMaenMeNTiH GU3NOTIOTUSIIBIK peaKksiIapra
okeneni [2]. u3nonorusubK ocepaeH 6acka, cTpecc afaMHbIH (PU3UKAIBIK KOHE TICUXUKAIIBIK
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ol-ayKaThlH KaObuimaybsiHa ocep eteTiH JleHcaynbikka OaitmanbicTel Omip Cypy CamachiH
(HRQoL) aiitapneikTaii Hamapnarans! [3]. byn oceprnepai Kabsmmanran Crpecc Llkamacer
(PSS-10) sxone EQ-5d Kypaibl CUSIKTHI CTaHAAPTTAIFaH Kypayiiap apKbUTb €111y CyObEKTHUBTI
KyH3enic neH (QyHKIUOHAIIBIK ACHCAYIIBIK JKaFIaliblH CaHABIK Oaranayra MyMKIHJIIK OepeTiH
KIIMHUKAJIBIK 3epTTeyJiepaid Heri3i Oomnnbl [4,5]. Kaszipri koramaa cTpeccke OailaHBICTHI
JKaFJaiIapablH )KOFaphl TAPATybIH €CKEPE OTHIPHII, (hapMaIleBTHKAIBIK eMeyTre OaiTaHbICThI
JKaHaMa dcepiiepci3 Jaepey MCUXOJOTHUSIIBIK KEHIIIK OCPETiH KOHE TOMEOCTATUKAIIBIK TETIe-
TEHJIIKTI KaJIbIHA KEITIPETIH KOJDKETIM/I, (hapMaKOIOTHUAJIBIK €eMeC apanacyliapra CypaHbIC
apThIN Kenei [6].

Kocreimina TepaneBTik oaicTepi i37eyAe KaKblHAA IIYHTUTTIH JI€HCAYJIBIKKA THT13€TiH
naigaceiHa Hazap ayaapeuiasl. LIyarut Herizinen Peceiinin Kapenus aliMarbiHza Ke31€CeTiH
opranukanblk TekTi [IpekamOpusiblk kemiprerire Oail Tay kbIHBICHI [7]. On e3iHIH
KYPBUIBIMABIK ~KypaMbl OoWbIHIIA Oipereid, KypamblHIa TaOUFH Typle Ke3AeceTiH
dyuiepeHaep-KYITI aHTUOKCUJAHTTHIK JKOHE OTKI3TIMITIK Kacuerrepi Oap KeMipTek
MoJIeKyanapsl 6ap [8]. Marepuantany FhUTBIMBIH/IA IITYHTUT ©31HIH COPOIUSIIBIK KaOlneTiMeH
KOHE JJIEKTPOMArHuTTiK epictepAcH (OMO) >xoHe TreomnaTHsUIbIK KepHEyJepJIeH KOpFaHy
KaOimeTiMeH >kakchl Kyxkarranrad [9,10]. byn ¢u3ukanblKk KacHeTTep HIYHTUTTIH TOTBHIFY
CTpecci MEH KaOBIHYBbIH TOMEHJETETIH OMOJOTHMAJIBIK 9Cep €Tyl MYMKiH JIeTe€H TUIoTe3ara
okenmi [11]. Ocwl cumarramanapra cyHeHe OTBIPBIN, «IIYHTUT Oenamenepi» (IIyHTUT
MUHEPATBIMEH KaNTallFaH Kamepasap) OpTYpii CaybIKTHIPY KOHE OHAITY MeEKeMeJepiHIe
canbiarad. Konmaymbuiap MyHaai opranap Kopinaran optanbl blatananasipyneiy [lexreyoti
Tepanusceiana (REST) Oaiikanranra ykcac TepeH penakcais MEH KallblHAa KenTipy
MEXaHU3MJIEPIH JKCHUIJETETIH TUIIOT€OMarHuTTIK HemMece "IKpaHJaiFaH" KeHICTIK jKacau bl
nen oomxaiae [12].

AnTepHaTHBTI MEIUIINHAIA IITYHTUTKE HET13/1eIreH eMIey OMICTEpiHIH
TaHBIMAJABUTBIFBIHBIH  apTyblHA KapaMacTaH, OJapJblH THIMAUIITIH pPAacTaWTBIH HAKTHI
KIMHUKAJBIK JoNenaep omi Ae a3. MuHepanablH (U3HKAIbIK-XUMUSJIBIK ~ KacHeTTepl
AHBIKTAIFAHBIMEH, OYJ1 KACHeTTEpJiH aJaM JeHCAYJBIFBIHBIH HAKThl HOTIDKEIEepiHe ocepi
JKaKChl TYyCiHUIMereH. KousmaHbicTarbl oneOMeTTepAiH KOMIIUIri CyIbl Ta3apTyFa HeMmece
MaTepuanablK pr3ukara OaFeITTAIFaH, IIYHTHT OPTaCchbiHA OATHIPY ABIH ICUXOJIOTHSUIBIK HEMece
MICUXO(U3HOIIOTHUSIIBIK 9CEPIH 3ePTTEUTIH 3epTTeyiep oTe a3. COHbIMEH KaTap, MYH/Iail opTara
KbICKa Mep3iMJi acep €Ty pacTajifaH CTPECCTIH HEMECe eMip CamachIHBIH KOPCETKIIITEPiHiH
OJIIIICHETIH O3rePICTePIH TYABIPYBl MYMKIH Oe€, onje KaObUIJaHFaH apTHIKIIBUIBIKTAD €H
NJILIMEH CyOBEKTUBTI Me, O€NTici3 OOIBIT Kadabl.

Oe0NeTTEPIET1 OChI OJKBUIBIKTBIH OPHBIH TOJTHIPY YIIIH 013 «IIIYHTHUT 06JIMECIHACT1»
KBICKa CECCHUSIHBIH TiKellel ocepiH 3epTTey YIIiH TYXKXBIPhIMIAMaHBIH JYPBICTBIFBIH TEKCEPY
YIIIH TEPCHEKTUBAIBIK TMWIOTTHIK TEXHUKAIBIK-DKOHOMUKAJIBIK HETI3IeME  O3IpJe/iK.
AJNIBIHFBI €CEeNTEepACH albIpMAIIbUIBIFBI, Oy 3epTTey OOBEKTHBTI AepeKkTepAl Oepy YIIiH
CTaHJapTTaFaH XaiblKapaiblk Kypaingapabl (PSS-10 sxone EQ-5d-31) maiimananagsl. byn
3epTTEYIiH HEeri3r1 MaKcaThl ITYHTUT penakcamus 0enmecinaeri 6ip 20-25 MUHYTTBIK CEaHCTBIH
€peceK MarueHTTEepIer1 CTPECCTiH OODKaMIbl JCHTEHIHE KOHE JCHCAYJIbIKKA OalaHBICTHI
eMip camachlHa ocepiH Oaranay Oonabl. bi3z Oy Kbicka Mep3iMIi 3KOJOTHSUIBIK apaacy
CyOBEKTHUBTI oJI-ayKATTHIH JIEpEy KaKcapyblHA )KOHE OTKIp CTpecc OeNTiaepiHiH TOMEHIeyiHe
oKeneni aen 00JDKaIbIK.

Marepuajaaap MeH daicrep.

Omuxanvix acnekminep

Kateicymbinapsl emaeyi aapirepiep KaObUiaaabl, ojap 3epTTey MakcaTTapbl Typalibl
aTarn alTKaHJa, IIYHTUT O6JIMECIHIH CTpecC IMEH dN-ayKaTKa dCepiH 3epTTey Typalibl erKeil-
TeDKeim TyciHikreme Oepai,. Karbicy epikTi OOapl >kKOHE KaThICyIIbLIApPFa Ke3 KeJreH
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yaKpITTa IIBIFYy KYKBIFBI Typalibl Xabapnanapl. JKazOamra akmapaTTaHIBIPBUIFAH KeTiCiM
HIyHTUT OeJIMECiHe KipreHre AeiiH OapIIbIK JKeKe TYJIFalap/iaH ajablHAbL. 3epTTey XaTTaMachlH
Kazak ¥nTTeik Menununaa yHuBepcuTeTiHIH brostuka xeninaeri Xeprumikti Komuccusicer
Makyiaans! (Xarrama Ne29(165) 27.06.2025x). AHOHUMIUTIKTI KaMTaMachl3 €Ty YIIiH opOip
KaTBICyIIbIFa OapibIK TIPKEYy HBICAHIAPhl MEH cayalHamaiapja KOJJIaHBLIATBIH Oipereit
opinTik-udpasiK ko1 (PO01-P040) TaraifbiHaaN b

3epmmey ousatinel HcoHe napamempiepi

Byn 3eprrey «myHTHT OOIMECIHAET» pelakcalusi CEaHCBHIHBIH TCHUXOJIOTHSITBIK
KYH3EITiCKe XKOHE JIEHCAYJIbIKKa OaiJIaHbICTBI OMIpP callachblHa OTKIp ocepiH Oaranay yuriH Oip
KOJIMEH, MOCTKA JCHIHT1 OaKbpUIayIapIblH MepCIEKTUBAIBIK K00AChIH Maiiiananabl. 3epTrey
KazakcTanHbIH AJIMaThl KaJachlHbIH KIMHUKAJIBIK KbI3METKepJIepiHiH OaKblIaybIMEH apHaibl
OeJIHreH MEIUIMHAIIBIK MEKeMeJe KYPri3iiai. 3epTrey XaTTamachl Oakbuiay 3epTreyiiepi
typanbl ecen Oepy ymiH STROBE (Omunemuonorusmarsl bakeuiay 3epTreynepiHiH
Ecenrinirin Kymeity) HyckaynapbiHa coiikec *Kypri3uii.

Kamuicywwinap

Bacrankpiga 3eprreyre Oapibirbl 40 KAaTBICYIIBI TapThUIABL. MaKcaTThl MOMYJISIHUS
MeKeMere KeJIreH epeceKk MaueHTTepACH TYP/IbL.

Ipikmey kpumepuiinepi:

WHKITIO3UBTUTIK KpUTEpUiAIepl Keneciaei anbikranasl: (1) > 18 xkacrarsl epecekTep; (2)
MICUXOAMOILIMOHAIIIBI TYPAKTBUIBIKTHIH Ka3ipri xaraaiier; (3) xaObIK, KapaHFbl HEMECe JKbLUIBI
opraga OoJly YVIIIH eJleysi Kapchl KepceTimiMaepaiH Oonmaybl; xoHe (4) 3eprrey
nporenypacbiHa 30-40 MunyT Geiyre gaibH 00y.

AneIn TacTay KpuTepHiiepine MbHaap Kipai: (1) skykTimik; (2) )Kemen ICuXuaTpusiIbIK
XKaraalmapabH, aypOeneH malybulapblHbIH HeMece KiIaycTpo(oOHusHbIH O0ysl; koHe (3)
aybIp COMATHKANBIK JEKOMIICHCALIUS.

Tonelk emec MoiiMeTTepre OailIaHBICTBI TOPT KATBICYIIBI KOPBITHIHABI TalayJdaH
MIBIFAPBUIABI, HOTHXKECIHIE N=36 COHFbI aHAJIMTUKAIIBIK 1pIKTEME albIH/bI. AWTa KETy KEepeK,
Keii6ip sxeke EQ-5d sxone PSS-10 snemenTTepi YIIIiH KapaM/Ibl )KayanTapIblH CaHbl JEPEeKTep
HYKTEJEPiHiH Ke3/1ecoK 0ommaybiHa OaimanbIcThl azaan e3repai (N=33-36).

Pacimoep

TipkenreHHeH KeiiH mopirep aemMorpadusIIbIK KOHE KIMHHKAIBIK IEePEKTEPAl JKa3bill,
Tipkey ¢opmacbiH TonTeipabl. ComaH KeHiH KaTbICylIbulap OacTamkbl KepCeTKIITepi
anpikTay yirH EQ-5d xone PSS-10 cayannamanapbeia 3 OetiHiie ToNThIpabl. KaTsicymbinap
MaMaHJIaHBIPBUIFAH «IIYHTUT OenmMeciHae» Oip penakcanusi ceaHchlHAaH OTTi. CecCHSTHBIH
y3aKkTeiFbl 20-man 25 MHUHYTKa JediH KaTaH OakpuiaHabel. Koprmaran opra pemakcaivsHbl
KEHUIIETyre apHaJFaH »KaObIK, KApaHFbI JKOHE KbUIbI KeHICTIK peTiHae cunartanabsl. Ceccus
Kayirnci3aikTi Oakpliay MakKcaThIHIa MEAWIIMHA KBI3METKEPJICPiHIH Y3/1KCi3 OaKbUIaybIMEH
oTKi31nal. CecCUsHBIH KYHI MEH YaKbIThl yakbITIIA (haKTOpyapisl OaKplIay YIIiH Ka3bUIIBL.
3angaH IIBIKKAHHAH KeHiH OlpeH KaTbICyLIbUIapFa OJIapAblH JKarJalbIHIAFbl  Jepey
e3repicrepni Oaranmay yuriH Oipaeit cayamnamanap xunHarbl (EQ-5d xone PSS-10) xaiita
KiGepinmi.

Kypanoap

Hotmxenepai eniey yiiH €Ki CTaHAAPTTAIFaH XaJIbIKapalblK Kypajil KOJIaHbLIIbL:

EQ-5d (EuroQol 5-Ommempepi): Oy Kypad JIeHcaylbIKKa OalaHbICTBI eMip Cypy
camacelH Oec esmieM OOWBIHINA ejmieai: ¥TKBIPIbIK, O3iH-031 KyTy, Onerreri Opekerrep,
Aysipceiny/blaFaiich3AbIK xKoHEe Maszaceabik/[lenpeccus. Opbip eueM KaTeropHsUIbIK
mKanga OoipiHIa OaramaHabsl (Mbicanbl, «lIpobnemanap xok», «lllamansl mpobraemanapy,
«Optama npobnemanap»). ConsiMen karap, EQ-5d Buzyanasr Ananorteik lkanacer (VAS)
0-men (enectetyre OoyiaThiH €H Hamap aeHcaynbik) 100-re (emecreryre O00JaThIH €H KaKChI
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JIEHCAYJIBIK) ICH1HT1 Kaa OOWBIHIIIA KaThICYIIBIHBIH ©31H-031 Oaranaybl OOMBIHIIA JECHCAYITBIK
JKaFJaibIH aHBIKTAY YIIiH MaliaanaHbUIIbL.

Kabpuimanran Ctpecc Ikamacer (PSS-10): PSS-tin 10 TapmakTaH TYpaThiH HYCKACHI
KaTBICYIIBIHBIH OMIPIHIET] JKaFaiapIbIH CTPECCTIK JeN OarajaHy JOpekecCiH eJIey YIIiH
naiianaHpUIAbL. DJIEMEHTTEP OOKaMChI3IbIK, 0aKbUIAayChI3/IBIK JKOHE IIaMaJiaH ThIC )KYKTEMe
cesimzepin Oaranaapl (MBICANIBI, «KYTIETEH HOpPCENIEpPre PEeHXKY», «MaHBI3/Ibl Hopcesepi
Oackapa anmay»). DnemenTTep «Emkaman» (0) — neH «ete xkui» (4) — ke NEeHIHT1 5 YITalIbIK
Jlukept mrkanacel OOHBIHINIA OaraiaH/IbI.

Cmamucmuxanvlk manoay

Hepexkrep Crangaprtet  Python Oarmapiamanblk —KacaKTamMachIHBIH — KOMETIMEH
tangadapl. CumarraMaiblK CTaTUCTHKA (Y3/IKCI3 alHBIMAJbUIap VINIH OpTaiia JKoHe
CTaHAAPTTHl AYBITKY; KATETOPHSUIBIK aWHBIMATbLIAp YIIH SKUUTIKTEp MEH MalbI3aap)
3epTTEJCTIH MOMYJISIHUSIHBI )KOHE 0aCTaIKbl CHIIaTTaMaIap bl KOPBITHIHABLIAY YIIIH €CETTEIN/I.
[Hanmupo-YWIK ChIHAFBl ACPEKTEPMAiH KAJIBIITHl TapadyblH TEKCEpy YIIIH MaiialaHbUIIbL.
Hepexrep operrerimeld TaparbuiMaraHiblkTaH (p < 0.05), mapamerpiik emec ChIHaKTap
Konganbuiael.  Jlemek, EQ-5d-VAS ymnaiimaper men PSS-10  JKamnwer  ¥maiinaps
JKYNTacTeIpbUIFaH yaritep ymia Wilcoxon signature-rank chIHaFrbl apKbUThI TalaaHabl. JKeke
EQ-5d enmmemnepi men PSS-10 snementrepi yurid xayantapasl 6exyzeri erepicrep CtioapT-
MakcBemn miekTi OIpTEKTUTIK CBhIHAFBI JKOHE KaTETOPHSUIBIK JKayarTapAarbl e3repicTepi
aHBIKTay YIIiH Boykep cHMMeTpHsi ChIHAFbl apKbUIbl TaNgaHAbl. Kamnma-HblH 6JIIeHTreH
kod(duimenTTepi  KekenereH Oanrtap OOWBIHIIA apajacyra JCWIHTT KoHE KEHiHT1
KOPCETKIIITEp apachIHAAFbl KeJiciM JeHrediH aHblKTay yirH ecentenai. P-moni <0,05
CTaTHCTUKAJIBIK MaHBI3/1bI OOJIBIN CaHaJIbI.

HoaTu:xeep.

Tonynayusanvl 3epmmey

3eprreyre Oapnbirbl 40 KaTbicymibl KaObuimaHabl. TOJNBIK eMec MoIiMeTTepre
0allTaHBICTHI TOPT KATHICYIIBI KOPBITHIHBI TAJIayAaH IIBIFAPBUIABI, HOTHXKECIHAC 1pIKTEeYAIH
conrbl Memmepi N=36 Gonmpl.

Owmip canacvinvly Homuxcenepi (EQ-5d)

EQ-5d enmempaepin Tangay KaTbICyIIbUIAPIBIH KOIIUIIrT OacTanksl Ke3eHJe, acipece
O3in-031 Kyty (86,1%) xone Onerreri Opekerrep (80,6%) cananapbinia «mpodiaemanapabiy
KOKTBIFBDy (1-/leHreit) Typansr xabapnaranbsiH kepcerTi (Kecre 1). Hlynrut OGemmecine
apajlackaHHaH KeHiH peakiusiiapbiH Oec enmeM OoibIHIIA Tapanybl (¥ TKBIPIBIK, O31H-031
Kyry, Operreri Opekerrep, AybipcbiHy/blaFaiich3apik >koHe Masack3abik/Jlenpeccus)
Heri3iHeH TypakThl Oonbim  Kanawl. 2-Kecteme kepcerinrenmeit, Kamma emmenreH
K03 puLIHEeHTTEP] apayiacyFa JEHiHT1 )KoHe KeHiHI'1 KOPCETKIIITEP apachlHAaFbl OpTallla XKoHEe
anTapJIBIKTal COMKECTIKTI KopceTTi (nuanaszon: 0,42-geH 0,65-ke neiiin). CtroapT-MakcBesn
MeH boykepaiH cHMMETpHs ChIHAKTAphIH KOJJaHA OTBIPBINT MapaMeTpIliK eMec Taluaay Kes3-
kenreH JKEKE EQ-5d emmemi yimiiH KaTeropusulbIK >KayanTapJa CTaTUCTUKAIBIK MaHbBI3IbI
e3repictepi kepcerneni (6apabrbl p > 0,05). Con CHSIKTHI, YUIKOKCOHHBIH KOJI KOWBUIFAH
paHT CBhIHAFbl SJIEMEHT JCHreHiHIeTrl yiecTipiMaepae aWTapiblKTall albIpMaIIbUIBIKTap
KepceTne/i.
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Kecre 1. EQ-5d emmemuepi men PSS-10 snemenTTepi YIIIiH jXayanTapablH )KHUTIKTIK TapaTybl

apanacyra JIediH KoHE 0/IaH KeHiH

Cypaxk (Question)

Jlenreii (Level)

ApaJjacyra neiin

n (%)

Apanacynan
Keiiid n (%)

EQ-5D (©wmip canacsr)

Kosramy (Mobility — Q1)

1 (ITpobGaema K0K)

27 (75.0%)

28 (82.4%)

2 (A3 rana npobuema)

8 (22.2%)

5 (14.7%)

3 (Optama npobsiema)

1 (2.8%)

1 (2.9%)

O3zine-o03i kyTiM (Self-Care

—Q2)

1 (ITpo6Giiema kO0K)

31 (86.1%)

31 (91.2%)

2 (A3 rana npobnema) | 3 (8.3%) 1 (2.9%)

3 (Oprama npobaema) | 2 (5.6%) 2 (5.9%)
Operreri apekertep (Usual | 1 (ITpoGiema koK) 29 (80.6%) 26 (76.5%)
Activities — Q3)

2 (A3 rana npobinema) | 5 (13.9%) 7 (20.6%)

3 (Oprama npobaema) | 2 (5.6%) 1 (2.9%)
Aysipcbiny/blaraiicsiz bk | 1 (IIpoGiema koK) 26 (72.2%) 26 (76.5%)
(Pain/Discomfort — Q4)

2 (A3 rana npobinema) | 9 (25.0%) 6 (17.6%)

3 (Oprama npobiaema) | 1(2.8%) 2 (5.9%)

Masace13 b/ [lenpeccus
(Anxiety/Depression — Q5)

1 (ITpoGiema kO0K)

25 (71.4%)

27 (81.8%)

2 (A3 rana npobnema) | 10 (28.6%) 6 (18.2%)
PSS-10 (CtpecTi kabbu11ay 1mKazachl)
1-cypak (Kyrmeren | 0 (Emkaman) 3 (8.6%) 5(16.1%)
YKaF1aiiFa PeHXKY)
| (Emkaman aepiik) 5 (14.3%) 5(16.1%)
2 (Keiine) 24 (68.6%) 17 (54.8%)
3 OKwui) 2 (5.7%) 3 (9.7%)
4 (Ote xwui) 1 (2.9%) 1 (3.2%)
2-cypak (Manpzast | 0 (Emxamian) 7 (20.6%) 7 (23.3%)
Hopcenepi Oackapa
anmay)
| (Emkaman aepiik) 7 (20.6%) 7 (23.3%)
2 (Keiize) 18 (52.9%) 12 (40.0%)
3 OKwui) 1 (2.9%) 3 (10.0%)
4 (OTte xwui) 1 (2.9%) 1 (3.3%)
3-cypak (KobGamxy xoue | 0 (Emkaman) 3 (8.6%) 4 (12.9%)
KyH3eny)
| (Emkaman aepiik) 7 (20.0%) 6 (19.4%)
2 (Keiine) 17 (48.6%) 16 (51.6%)
3 (OKwui) 7 (20.0%) 2 (6.5%)
4 (OTte xwui) 1 (2.9%) 3 (9.7%)
4-cypak (Kexke | 0 (Emkarman) 2 (5.7%) 2 (6.7%)
Macenenep/al HICITyTe
CeHIM/II)
| (Emkaman aepiik) 5 (14.3%) 5 (16.7%)

146




BECTHUK KA3SHMY Ne4 (75) — 2025

ISSN 2524 - 0684

e-ISSN 2524 - 0692

2 (Keiine) 19 (54.3%) 14 (46.7%)

3 (OKui) 5 (14.3%) 6 (20.0%)

4 (Ore xui) 4 (11.4%) 3 (10.0%)
5-cypak (Ciznin | 0 (Emxaman) 2 (5.7%) 3 (9.7%)
KOCTIApPBIHBI3  OOWBIHINA
KYpreH Hopcelep)

1 (Emkaman aepiik) 5 (14.3%) 3 (9.7%)

2 (Keiize) 15 (42.9%) 15 (48.4%)

3 (OKni) 12 (34.3%) 8 (25.8%)

4 (Ore xwi) 1 (2.9%) 2 (6.5%)
6-cypak (JKene anmay) 0 (Emkaman) 2 (6.9%) 2 (6.7%)

| (Emkaman aepiik) 7 (24.1%) 9 (30.0%)

2 (Keiize) 17 (58.6%) 17 (56.7%)

3 (Kni) 3 (10.3%) 2 (6.7%)
7-cypax (Titipkenyai | 0 (Emkamian) 2 (6.9%) 3 (10.0%)
OakpLIay)

| (Emkaman aepiik) 3 (10.3%) 5 (16.7%)

2 (Keiize) 20 (69.0%) 16 (53.3%)

3 (Kni) 2 (6.9%) 3 (10.0%)

4 (Ore xui) 2 (6.9%) 3 (10.0%)
8-cypak (Karpatige! | O (Emkarnan) 2 (6.9%) 3 (10.0%)
MEHIepPY)

| (Emkaman aepiik) 6 (20.7%) 5 (16.7%)

2 (Keiine) 14 (48.3%) 14 (46.7%)

3 (OKni) 4 (13.8%) 4 (13.3%)

4 (Ore xui) 3 (10.3%) 4 (13.3%)
9-cypak (bakputaycei3 | 0 (Emkaman) 2 (6.9%) 2 (6.7%)
HOpceJepre auryJjiaHy)

| (Emkaman aepiik) 6 (20.7%) 6 (20.0%)

2 (Keiine) 19 (65.5%) 20 (66.7%)

3 (OKni) 2 (6.9%) 2 (6.7%)
10-cypak  (Kubingsikrap | O (Emkaman) 3 (10.7%) 5 (16.7%)
YKUHAJIBIIN KaJTy)

| (Emkaman aepiik) 6 (21.4%) 8 (26.7%)

2 (Keiine) 16 (57.1%) 15 (50.0%)

3 (OKni) 2 (7.1%) 1 (3.3%)

4 (Ore xui) 1 (3.6%) 1 (3.3%)

Eckepty: «apamacyra JAEWIHTI» *oHE «apanacynaH KeiiHri» Oaranjgapaarbl JKaurel
nepekrep Oenrimi Oip TapmakTap OOWBIHINA KayanTapJblH OKIIayJaHFaH OoJmaybIHa
0ailIaHBICTHI 1PIKTEeMEHIH kabl keleMine (N=36) KoCchIMaybl MYMKIiH.

Kareropusinblk  1omeHaepieH
[xanaceiabiy (VAS) KepceTKimTepl CTaTUCTUKAIBIK TYPFBIIaH alTapJIbIKTal yKaKcapFaHbIH
kepcerTi. VAS oprama ynaiiel 6actankel kesenae 70,77 + 11,76-nan uHTepBEHIUSIaH KEHiH
75,09 £ 11,63-ke netiin octi (p = 0,002) (Kecte 3). VAS ynaitnapbIiHbIH ©3repyiHiH TapaTybl
1-cyperTe KepceTiireH, opraria opTamia bIFbICysl 4,31 yrnaiap! Kypaiisl.
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Cyper 1. EQ-5d Buzyanast Ananorteik HIkanacer (VAS) yurin e3repy ynainapsia 6eiry

Kabvinoanean Cmpecc Llxanacor (PSS-10)

Kabsinmanran Ctpecc llIkanacer anementrepine (PSS-10) GacTankpl sxayanrtap KHTIK
CHEKTp1 OOMBIHIIIA Op TYPJi OOJABI, KATHICYIIBUIAP/IBIH €H KOIl yJIeCi KYTIereH Oy3buTyapra
(68,6%) >xoHe mMaHbBI3IBI Hopcenepai O6ackapa anmayra (52,9%) OallaHBICTBI AJIEMEHTTEPl
«Keitne» (2-[enreit) tannanel (Kecre 1). MaTepBeHNMsIIaH KEHIHTI Talqay Ke3-KEITCH KEKe
PSS-10 snemenTTepiHiy >XKUUTITIH OeiyJe alTapibIKTall ©3repicTep/l aHBIKTaraH KOK. 2-
Kecrene erxkeil-rerkeinii cunarranFaHiai, jkakcapy MEH Hallapiay Typaibl XadapiaraH
KATBICYIIBUIAP/IbIH CaHBI OJIETTE OPTYPJ TapMakTap OoifbiHIIA TeHecTipiinmi. Meicansl, 10-
Tapmakra (JKunakray KubIHOBIKTaphl) 6 KaTBICYIIBI KaKcapbl, 18-1 e3repicci3 Kajabl XKoHE
1-1 HamIapaael, JereHMeH Oy aybIChIM CTaTUCTHKAIBIK MOHTE JKeTe anMaabl (Y UIKOKCOH p =
0,19).
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Kecre 2. Apanacynan keitinri EQ-5d sxone PSS-10 anemMeHTTEpiHIH JKEeKe oJIeMIepiHIeT] 03repicTep/i CTATUCTUKAIIBIK Tajliay.

Takpipbima BaFLIThI Kakcapasl | O3srepmeni Hamapaaabt Canmakraaran Crioapr- Boykep BHIKOKCOH p
(n) (n) (n) Kanmna (95% CI) | MaxkcBea p D
EQS5D

Q1 Kosrany Temen = YKaxcel 3 30 1 0.42 (0.27, 0.58) - 0.80 0.42
Q2 O3iHe-031 KYTIM Temen = JKakchbl 1 33 0 0.65 (0.47, 0.84) 0.61 0.80 1.00
Q3 OnerTeri opeKeTTep Temen = XKakchbl 2 30 2 0.55(0.39, 0.71) 0.51 0.72 1.00
Q4 Aysipceiny/blaralicbI3abik Temen = XKakcsol 2 30 2 0.44 (0.28, 0.60) 0.51 0.72 1.00
Q5 Masacs3sik/ [lenpeccus Temen = XKakcbl 4 28 1 0.54 (0.26, 0.82) 0.18 0.18 0.23
PSS-10

Takpipbimia 1 (Penimn) Temen = JKakchbl 3 25 3 0.51 (0.39, 0.63) - 0.97 0.52
Takpipeimima 2 (bakpinay) Temen = JKakchbl 2 23 4 0.48 (0.34, 0.62) 0.74 1.00 0.67
Taxpipeinina 3 (Kobamky) Temen = XKakcsol 5 21 5 0.38 (0.25,0.51) 0.11 0.63 0.64
Taxpipbimiua 4 (Cenimainix)* HKoraper = 3 23 4 0.51 (0.37, 0.66) 0.97 0.89 0.73

JKakcel

Tapippimma 5 (Karnaist Korape! = 3 2 6 0.38 (0.26, 0.49) 0.16 0.73 0.76
JKAKCHI ) * JKaxkcer

Takpipeimna 6 (Exceci Tycy) Temen = JKakchbl 4 21 1 0.45 (0.31, 0.60) 0.39 0.81 0.49

XKoraps! =
Takpipeimma 7 (Anrynany)* Kakcst 2 19 5 0.42 (0.27, 0.57) 0.36 0.93 0.39
XKoraps! =

Takpipeimma 8 (XKorapsiga)™ Kakcst 2 21 3 0.46 (0.29, 0.62) - 1.00 0.77
Takpipbimma 9 (Arpeccust) Temen = JKakchbl 1 24 1 0.57(0.43,0.71) - 1.00 1.00
Takpippeimmra 10 (KustHIbIKTaD) Temen = XKakchbl 6 18 1 0.29 (0.14, 0.43) 0.59 0.89 0.19

*Eckeprne: «KakcapTeutrany, «bipaei» skone «Hamrapiaran» caHaTTapIbIH KOCBIHIBICH KeHOip KaThICYIIBLIAP YIIiH )KYITACTHIPBUIFAH IEPEKTEP IiH O0IMaybIHA OAMIaHBICTHI
yiriHiH xanmns! exmemine (N=36) TeH keIMeyi MyMKiH.
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Kecre 3. Apanacyasia PSS-10 sxone EQ-5D VAS kepceTkimrepine ocepiHiH CaabICThIPMAaITbI

Tanaaybl
Apagnacyaan
Apajnacyra ..
Oamem .. KeiliH Tect .
. | meitin (Oprama p-MaHi | Hormike
HOTHKeCH (Oprama = | CTaTHCTHKACHI
= Cll)
Ch)
PSS-10
16.16 $\pm$ 16.53 $\pm$ B MaHpI315I
}Ka.]'[flbl 5.00 5.00 Z=0.63 0.527 entec
yraiisl
70.77 $\pm$ 75.09 $\pm$ B
EQ-5D VAS 1176 11.63 7 =3.09 0.002 | MaHbBaBI

PSS-10 >xubIHTHIK >KalIbl yHaiblHA KEJETIH 0oJicak, apajiacyfaH KeHiH alTapibIKTan
aliplpManIbuIbIK OalikanmMazsl. OpTama sxanmsl yrmai 16,16 = 5,00-gen 16,53 + 5,02-re neitin
aznman esrepai (p = 0,527) (Kecre 3). 2-cyperre 0,38 oprama e3repiciH KOpPCETe OTHIPHIT,
JKaNmbl YIalaapeIHIAaFel ©3TEPICTIH Tapadybl KOPCETIAreH, e3repic YMaWbIHBIH KOIIIIT
HOJITe JKaKbIH KJIACTEPJICHTCH.
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Cyper 2. PSS-10 Xanns! ¥naiisl yuis e3repic ynainapba 6emmy
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6onapl. EH MaHBI3ABI KOPBITHIHABI-OYJ apajiacy KaTbICYIIbUIAPAbIH JI€HCAYJIBIFBIHBIH
CyOBEKTUBTI KaFJalbIHBIH aWTapibIKTall >kakcapyblHa okenmi. Artam aitkanga, EQ-5d
Buszyanner Ananorteik [kamaceiabeig (VAS) kepceetkimTepi 6a3ansik nexreiaeH (p = 0,002)
aiftapneikTail ecti, Oy opTama oH XbUDKYIbl 4,31 ynaiira kepcerti. Kepicinmie, crpeccri
korautuBTi Oaramayma (PSS-10) memece EQ-5d (p > 0,05) HakThl (yHKIIMOHAIIBIK
eJIIIeMICPiH/Ie CTATUCTUKAIBIK MaHbI3AbI e3repictep Oaiikanmanbl. by HoTHKENnEep eMipiik
CTPECCTi KYPBUIBIMABIK KaOBLIIay OChI KbICKA 9CEePCH KEiiH TYPaKThl OOJIBIT KaJTFaHbIMEH, dJI-
ayKaTTBIH TiKeslel CyObeKTUBTI CE31MiH T€3 apTThIpyFa O0JIaTBIHBIH KOpCeTe .

EQ-VAS xepcerkimTepiHiH aWTapibIKTail kakcapybl MeH PSS-10-marbl TypakThl
KOPCETKIIITEp apachlHAaFbl TAHKAIAPIIBIK JUCCOIMALIUS apajacy MEXaHU3MiH TYCIHY YIIiH eTe
MaHbI13/b1. PSS-10 co3pimmansl ctpeccTi 6aranay/ibl y3aK ecKe TyCipy Ke3eHIHAe (91€TTe COHFbI
aiina) emmeyre apHanfaH, Oy TYpakThl KOTHUTHBTIK OENTiHI - jKeKe TYJIFaHBIH 63 eMipiH
Ooimkay MYMKIH eMec Hemece OacKapbUIMaWThIH nien OaranayblH kepcetendi [4]. bip keicka
ceccust (20-25 MHUHYT) OCBIHIAN TEpeH KaJbINTACKAH KOTHUTHUBTI 3aHBLUIBIKTApbl HEMECe
CBIPTKBI OMIPITIK KaFIaiaapabl ©3repTy YIIiH KETKUTIKCI3 00ybl MYMKIH.

Kepicinme, EQ-VAS-Oys «OyriHri KyHHiIH» Oip COTTIK, OipTyTac AEHCAYJBIK Ce3IMiH
OcitHeNeUTIH oN-ayKaT >KardallbIHBIH oTe ce3iMtan emmemi [5,14]. by yari - TypakThbl
CTpeccTik Oarajayra KapamacTaH CyOBEKTHBTI KYWIIH Te3 jKakcapybl - KbICKAa MeEp3iMIi
penakcanMsUIBIK apajiacyjiap Typaibl oneouerTepre coiikec kenemi [15,16]. 3eprreynep
KOpCETKEH 1eH, (PU3UOIOTHSIIBIK PelaKcalus peakusiapbl (MbICAbI, )KYPEK COFY KHULUTITiHIH
TOMEHJIeYyl, OyImbIKeT penakcanusichl) 10-20 MuHYT immHme maiga OO0dybsl MYMKIiH, Oy
CBIPTKBI CTpecc (pakTopiapblH KOTHUTHUBTI Oaranay e3repicci3 Kajca Ja, Aepey CyObeKTHUBTI
xkeHiaeryre okeneai [17,18]. Ocpuraiima, UryHruT OesMeci JKemen JAeMallyAbl KoHE
TOMEOCTATUKAIIBIK KAIIITBIHA KENTIPy Il KAMTaMachl3 €TeTiH «KYH-MOIYJISTOP» POiH aTKapabl.

biznin notmxkenepimiz Kopmraran opransl blatanmanneipyasig [lexreyni Tepanusceina
(Chamber REST) KaTbICTBI alIbIHFBI 3€pTTEYJEpre colkec Kenedi. 3epTTeyliep CEHCOPIIBIK
KIpiCTiH TeMeH/CYl (KapaHFbUIBIK TEH THIHBIIITHIK) KO3YABIH T€3 TOMEHICYIHE KOHE KOHLI-
KYHIIH JKakcapyblHa oOKeJIeTiHIH jgoWekTi Typae kepcerti [19,20]. THIHBIITHIKIEH,
KApaHFBUIBIKIICH XOHE KeMipTerire 0ali MUHEpalJapMeH KanTaJfaH MIYHTHUT OeJIMECiHiH
aTMocdepachl CHHEPreTHKaJIbIK acep eryi MyMkiH. LyHTHTTIH 53JeKTpOMAarHUTTIK
KOPFaHBICHIHBIH HEMECE aHTUOKCHIAHTTHIK KAaCHETTEPIHIH epeKIe OnonorusibiK yieci [9,11]
0JlaH opi OKIIayJay/Ibl KAKET eTce Je, OalfKaiaFaH KakcapTy KYpFakK JeMalbic KaMepalapblHaa
Ky KaTTaJIFaH CEHCOPJIBIK MUHIUMH3AIUSIHBIH TTaliJalibl ocepiiepine corikec kemnei [12].

Knunaukanelk TyprbinaH anraHaa, VAS KOPCETKINIHIH CTaTUCTHUKANBIK TYPFBIIAH
alTapJIBIKTal KaKcapybl CUMIITOMIApPbI OacKapyIblH aWTapJIbIKTail TMalJachlH KepceTesi.
AypyxaHaga HEMece OHAITy MeEKeMeNlepiHJe MalUeHTTep KWl OTKIp Kyi3emicTi Hemece
mapmayapl ce3inenl. DapMakoJOTHUSIIBIK JKaHama ocepiiepci3 CyObEKTHUBTI oNI-ayKaTThl
YKaKcapTaTbIH UHBA3UBTI eMec, KbICKa MEp3iMJl apanacyIblH MPaKTUKAIBIK Maiaacel 6ap [6].
Anarina, PSS-10-marel esrepicTepaid OoJiMaybl CO3BUIMAJIBI CTPECCTI €MLY YIIIH O
apanacynbl epoec eMIeyeH repi KeHipek TepaneBTiK Oaraapiiamanapra KOChIMIIA PeTiHae
FaHa KapacThIpFaH keH Jen OoJnKaiabl.

3epmmey wexmeynepi

byn 3eprreynin O6ipHeme mekTeyaepi 6ap. bipinmriaeH, ipikTey Meepi caabICTBIPMAaITbI
typae a3 6onaer (N=36), Oy skanmbiIay MYMKIHAITIH TekTeini. ExinmmineH, 6akpuiay TOOBI
JKOK Oip KOJIIBI AM3aiiH Iianebo ocepiH HeMece KapamaibiM JeMaTyJblH TaOWFU MaiaachiH
KOKKa IIbIFapa aJlMaWTBIHBIMBI3ABI Ounmipeni. YUIiHIIIZCH, apajacylaH KeWiH OipaeH
eJIIIeYJIeP KYPTi31l, COHABIKTaH dcepAiH OepikTiri 6enrici3. TyKbIpbIMIaMaHbl TOJIEIICUTIH
MWIOTTBIK 3€PTTEy PETiHAC HOTHXKENep alAblH ana OOJBIN TaObLIAJbl )KOHE YJIKEH TONTapaa
pacTrayabl KaKeT eTe/l.
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KopsbiThiHABbI. KOpBITHIHBIIAN Kelle, IMIYHTUT OeJIMECIHJEr! KbICKAllla CEaHC epecek
NAalMEeHTTePAIH CYOBEKTUBTI oJ-ayKaTblH JAepey >KakcapTy YUIIH THIMII apaiacy OOJbII
KepiHeai. bys co3puiMalibl CTpecCTiH KOTHHUTHBTI KaObLIAayblH Oip COTKE e3reprmece e,
JICHCAyNBIKTBIH OTKIp JKarjaiiblHa alTapiplKTail maiina okeneni. bomamak 3eprreynep
paHIOMM3alMsATIaHFaH OaKbUIAHATHIH CBhIHAK JKOOACBIH KY3€re achbIpybl KEPEK J>KOHE OCHI
HOTIDKENIEP/Il O/1aH 9pl pacTay YIIiH OOBEKTUBTI (PU3MOIOTUSIIBIK OMOMapKepiepai KaMTybl

KepeK.
Myaaenep KAKTBIFBICHI.

ABTOpIIap Myzieep KaKThIFBICHIHBIH JKOK €KSHIH MOTIMICH/T.

ABTOpJIApIbIH YjecTepi.

Tyxsipeivaama, AA, T®; omicreme, AA; OarmapramMalblK KaMTamachi3 ety, AA; Bamunanms, AA; dopmManbast
tangay, AA; 3eprrey, AA, Ab, AA, Ab, T®; nepexrepai 6ackapy, AA; ka3y- TYITHYCKa KOJDKa30aHbI TaiibIHaay,
AA, AB, AA, AB, T®; xxazy — mony xoHe exuey, AA, Ab, AA, AB, T®; xo6a okimirisiri,AA; bapisik aBTopiap
KOJKa30aHBIH JKapUsUTAHFaH HYCKAChIMEH TaHBICHIT, KEICTi. ABTOpJAp OYJI MaTepuan OypbIH )KapusiiaHOAFaHbIH
JKoHE 0acka Oacmarepiiep TapanblHAH KapacThIPhLUIMAaFraHbIH MOTIMICH]II.

Kapxblianasipy. Kok.
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Abstract
Introduction. Interest in non-pharmacological modalities for health promotion is
growing globally. Shungite, a carbon-rich mineral, is increasingly used in complementary
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therapy settings (e.g., shungite rooms), yet empirical data regarding its immediate physiological
and psychological effects remain scarce.

Aim. To evaluate the immediate impact of a single session in a shungite room on self-
reported quality of life and perceived stress levels in adults.

Materials and Methods. This observational study included a final sample of 36
participants. The intervention consisted of a single 20 to 25-minute relaxation session in a
specialized shungite room. Outcome measures included the EuroQol-5D (EQ-5D-3L) to assess
health-related quality of life and the Perceived Stress Scale (PSS-10) to measure stress levels.
Assessments were conducted immediately before and after the session. Statistical analysis
utilized the Wilcoxon signed-rank test and Stuart-Maxwell test for paired data.

Results. No statistically significant shifts were observed in the five categorical
dimensions of the EQ-5D (Mobility, Self-Care, Usual Activities, Pain/Discomfort,
Anxiety/Depression) (p > 0.05), with a high prevalence of "no problems" at baseline. However,
the EQ-5D Visual Analog Scale (VAS) demonstrated a statistically significant improvement in
self-rated health, with mean scores increasing from 70.77 £11.76 to 75.09 = 11.63 (p = 0.002).
Regarding the PSS-10, no significant changes were found in the total stress scores (16.16 £+ 5.00
vs. 16.53 £ 5.02; p = 0.527) or individual item distributions following the intervention.

Conclusion. A short-term stay in a shungite room significantly improves immediate
subjective health perception, but does not acutely alter specific health dimensions or perceived
stress levels. The findings suggest that while the intervention may enhance momentary well-
being, it does not immediately impact the cognitive appraisal of stress. Further research with
longitudinal designs is warranted.

Key words: Quality of life, complementary therapies, stress, psychological, surveys and
questionnaires, health status indicators.

HEMEJJIEHHOE BJIMSAHUE NTPEGBIBAHUA
B IIYHTUTOBOM KOMHATE HA KAUECTBO )KXM3HU U YPOBEHb
BOCHHPUHUMAEMOI'O CTPECCA

A. AIIIUKBAEB !, A.A. BUCEKEHOB 2, A.A. ATAPBIC %, A.A.BUCEKEH 3,
T.P. PA3BIJIOB !

"HAO «Kazaxckuii HalMOHATbHBIH METUIIMHCKHI yuuBepcutet umeHu C.J[. AchennusipoBay,
Anmartel, Kazaxcran

2 NI «lluma-1lysrut», Anmatel, Kazaxcran

3’TOO «CepBbe Kazaxcran», Anmarsl, Kazaxcran

AHHOTANUA

Beenenue. B Mupe pacter umHTEpeC K HEMEIMKAMEHTO3HBIM METOJAM YKpEIUICHUs
3nopoBbd. IIyHruT, yriepoxacoxep)kaluii MHMHEpall, BCE 4allle MCIOIb3yeTCsl B
KOMIUIEMEHTAapHOU Tepanuu (HalpuMep, B IIYHTUTOBBIX KOMHATax), OJHAKO AIMIIHPUUYECKUE
JTAHHBIE O €ro HEMEUICHHBIX (PU3UOJOTHYECKUX U TCUXOJIOTHYECKUX 3(deKTax ocTaroTcs
CKYJHBIMHU.

Heab. OneHUTs HEMEIUIEHHOE BIUSHHE OJHOTO CeaHca MpeObIBaHMS B IIYHTUTOBOM
KOMHATE Ha CAMOOLICHKY Ka4yeCTBa KU3HU U YPOBEHb BOCIIPUHUMAEMOT'O CTPECCa Y B3POCIIbIX.

Matepuansl U MeToabl. B nanHoe HabmIOmaTensHOE MCCleoBaHUEe OblLTa BKIIOYCHA
(dbuHampHas BRIOOpKA M3 36 y4aCTHUKOB. BMemaTenbCTBO COCTOSIIO U3 OJTHOTO 25-MUHYTHOTO
ceaHca pelakcaluyd B CICHUAJIM3UPOBAHHOM UIIYHTHTOBOM KoOMHare. [l OueHku
ucronb30Baauch onpocHUk EuroQol-5D (EQ-5D-3L) mns kadecTBa >KM3HHM MW IIKaja
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BocripuHUMaeMoro crtpecca (PSS-10). Omenka mpoBoauiIack HEMOCPEACTBEHHO /10 M TOCTE
cea”ca. CTaTUCTUYECKUI aHAIU3 BKJIIOYAJ KPUTEPHIl 3HAKOBBIX PAHTOB Y MJIKOKCOHA U TECT
Crtroapta-MakcBeuia i1 MapHbIX JaHHbBIX.

PesyabTaThl. He ObUIO BBISBIEHO CTATUCTHYECKH 3HAYUMBIX CIBHTOB B TISTH
KaTeropualibHbIX m3MepeHussx EQ-5D (momBwkHOCTh, yXoa 3a COO0OW, TpPUBBIYHAS
JesITeIbHOCTh, OoJb/Auckomdopt, TpeBora/aenpeccus) (p > 0,05). OnnHako BHU3yaJIbHO-
anajoroBas mkana (VAS) EQ-5D mpomemMoHCTpupoBalla CTaTHUCTHUYECKH 3HAYUMOE
yIIy4dIIeHHuEe CaMOOIICHKH 3/10pOBbs: cpeHuit Oamn Beipoc ¢ 70,77 + 11,76 no 75,09 + 11,63 (p
=0,002). B orHomenuu PSS-10 e Ob110 00HAPYKEHO 3HAYMMBIX U3MEHEHHH B 00IKX Oamiax
ctpecca (16,16 £ 5,00 mpotuB 16,53 + 5,02; p = 0,527) unu pacnpeneicHu OTACIbHBIX
MYHKTOB I10CJI€ BMEIIATEIbCTRA.

3akaouenue. KpaTkoBpeMeHHOE MpeObIBaHWE B IIYHTMTOBON KOMHATE 3HAYUTEIBHO
yJIydlnaeT HeMeIJIeHHOE CyObEeKTHMBHOE BOCHPUATHE 3/I0pPOBbs, HO HE BBI3BIBAET OCTPBIX
W3MEHEHUN B KOHKPETHBIX M3MEPEHHSIX 3J0POBbSl WM YPOBHE BOCIPUHHUMAEMOIO CTpeEcca.
Pe3ynbpTarhl MOKa3bIBalOT, YTO BMEMIATEIbCTBO MOXKET VYIYUIIUTh KpPAaTKOBPEMEHHOE
CaMO4yBCTBHE, HO HE BJIMSAET Ha KOTHUTUBHYIO OLIEHKY CTPECCa MIHOBEHHO.

KuroueBsblie ciioBa: KauecTBO KM3HU, KOMIUIEMEHTapHAsI Te€pamnusi, MCUXOJIOTMYECKUI
CTpEecC, aHKEThI U OMPOCHI, OKA3aTEIU COCTOSHUS 3J0POBbS.
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